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ABSTRACT
TRACKING THE GAP: A CLOSER LOOK AT STUDENTAND SCHOOL-LEVEL CHARACTERISTICS
Aundrea R. J. Lane, Ph.D.
Department of Psychology
Northern Illinois University, 2015
Dr. Christine Malecki, Director

The goals of this study were to evaluate achievement gaps between varying sub-group
populations (i.e., ethnicity, gender, and socio-economic status) as well as estimate which studentlevel and or school-level characteristics account for variance in reading growth over time. This
longitudinal study followed a cohort of 2,077 students (1st – 5th grade) nested within one school
district’s 21 elementary schools. The participant’s early literacy (Letter Sound Fluency), readingcurriculum based measure (R-CBM), and Illinois Standards Achievement Test (ISAT) scores
were analyzed utilizing univariate and multivariate analyses of variance (ANOVAs and
MANOVAs). School-level characteristics were entered into hierarchical linear models to
evaluate variance in reading growth trends across time. Outcomes identified significant mean
differences between varying ethnic, gender, and socio-economic (SES) groups; with Asian and
White students scoring higher than their African American and Hispanic/Latino peers, females
scoring higher than males, and high SES students scoring higher than their low SES peers.
Follow-up analyses showed significant interactions between varying ethnic and SES group
populations; with African American students eliminating the African American-White gap under
high SES conditions. Finally, hierarchical models showed that on average Asian and White
students scored higher on R-CBM and ISAT assessments than their African American and
Hispanic/Latino peers across time; similar findings were shown between gender and SES groups.

Models also revealed that Asian and African American students demonstrated significant
decelerations in R-CBM growth across time in comparison to their White and Hispanic/Latino
peers. These analyses provided little evidence to support the impact of school-level
characteristics on existing differences in sub-group growth rates. The implications of this study
expand achievement gap research and provide more evidence to deepen our understanding of the
achievement gap.
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PREFACE
STATEMENT OF PURPOSE

The achievement gap, has been considered, “…one of the most pressing education-policy
challenges that states currently face (National Governors’ Association, 2005).” Defined as,
significant disparities in academic achievement that persists between varying racial/ethnic and
socio-economic groups (Barton, 2003; Burchinal, et. al., 2011; Carpenter & Ramirez, 2006;
Chatterji, 2006; Condron, 2009; Council of Chief State School Officer, 2011; Fryer & Levitt,
2004; Harris & Herington, 2006; Herman, 2009; Hill, Bloom, Black, & Lipsey, 2008; LadsonBillings, 2006, 2007; National Center of Educational Statistics, 2009; Reardon & Galindo,
2009), the achievement gap remains one of the most complex educational problems despite
substantial efforts of policymakers, scholars, and educators alike (Harris & Herington, 2006). A
series of legislative policies have been implemented to combat performance gaps between
subgroup populations beginning with the Elementary and Secondary Education Act of 1965 (P.L.
89-10, 79 Stat. 27, ESEA). In addition, research was introduced onto the national stage in the
1966 Coleman Report, Equality of Educational Opportunity (Harris, & Herington, 2006; LadsonBillings, 2006). In spite of the accountability policies to follow including: the No Child Left
Behind Act of 2001 (P.L. 107-110, NCLB) and the Race to the Top Fund as a part of the
American Recovery and Reinvestment Act of 2009 (P.L. 111-5, ARRA) achievement gaps
remain. Although gaps have narrowed, a 27-point African American – White reading score gap,
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and a 24-point Hispanic/Latino – White reading score gap remains between grade 4 student subgroups (National Center for Education Statistics, 2009). Additional data show that fourth
graders that are not eligible for the free or reduced price lunch programs score on average 29points higher in reading than their peers eligible for free lunch, and 17-points higher than their
peers eligible for reduced price lunch (National Center for Education Statistics, 2011).
The disparities between these various groups are no doubt a cause for concern and have
given rise to a multitude of research theories attempting to isolate their origin. Simultaneously,
schools have been tasked with implementing efficient and research-based assessment tools that
can serve as early identifiers and trackers of possible achievement gaps (Baker, PlasenciaPeinado, & Lezcano-Lytle, 1998; Beretvas, 2004; Fuchs & Fuchs, 2007, Good, Aronson, &
Inzlicht, 2003; Haertel, & Calfee, 1983; Kober, 2001; Odden, 1990; Ortiz, 2008; Shinn &
Bamonto, 1998; Shinn, Collins, & Gallagher, 1998; Sloane & Kelly, 2003).
This study sought to provide a comprehensive analysis of the achievement gap utilizing
varying assessment tool data, student demographic data, and school-related data to determine the
existence of potential gaps. Research outcomes identify trends in the development of
achievement gaps in varying sub-group populations as well as provide evidence for the which
student-level and or school-level characteristics account for variance in student outcomes. The
implications of this study expands achievement gap research as well as provides more evidence
to deepen our understanding of the achievement gap.
The research questions that drove this study included: (1) Do achievement gaps emerge
when K-4 data are investigated longitudinally? If yes, are there meaningful interactions between
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student characteristics and outcome scores? Then, (2), to what extent do reading outcomes and
growth vary as a function of sub-group membership, school membership, and or school
characteristics?

CHAPTER 1
BACKGROUND

Introduction

Reading, being the most critical academic skill and one of the best predictors of academic
success (Hosp & Fuchs, 2005; Stanovich, 1986), has become central in education based research
as well as current policy development (Glidden, 1998). Research tells us those children that
begin as poor readers rarely catch up with their developing peers (Chatterji, 2006; Curby, RimmKaufman, & Ponitz, 2009; Rivkin, Hanushek, & Kain, 2005; Torgeson & Burgess, 1998). From
a very basic and practical standpoint, the impact of reading reaches far beyond the immediate
task at hand, but its benefits are exponential with profound implications for the development of
essential skills, abilities, and cognitive capabilities (Cunningham & Stanovich, 1998).
Achievement gaps are defined by many as, significant gaps in school achievement among
students from varying racial/ethnic and socio-economic groups (Barton, 2003; Barton & Coley,
2009; Carpenter, Ramirez, & Severn, 2006; Chatterji, 2006; Giroux & Schmidt, 2004; Haycock,
2001; Kober, 2001; Krueger & Whitmore, 2001; Lee, 2002, 2006; Lee & Bowen, 2006; NAEP,
2007; Orr, 2003; Shaul & Ganson, 2005). As barometers of educational growth and the
effectiveness of academic programming, their stubborn persistence has remained a constant
reality in schools for some time (Reardon & Robinson, 2009). Although schools do not create
achievement gaps (Aaron, 2011), schools have been tasked with alleviating the impact of
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entrenched school-readiness gaps, supporting at-risk populations, as well as providing early and
effective intervention, with the ultimate goal of narrowing and eliminating significant gaps in
academic achievement between varying student sub-groups. Thus, research is in part motivated
by educational production function (Greenwald, Hedges, & Laine, 1996), or conceptualizing
achievement as a function of combination of school resources and student characteristics.
Current reading achievement data show that there is a 25-point African American –
White gap and a 24-point Hispanic/Latino – White gap in reading achievement between fourth
grade students (NCES, 2011). Additionally, there is a 29-point gap between students who are
eligible for the free lunch program and those who are not; as well as 17-point gap between
students who are eligible for reduced-price lunch and those who are not (NCES, 2011). A closer
look at the data also reveals that female students score 7-points higher on the same 4th grade
reading assessments than their male counterparts (NCES, 2011).

Although most literature

concludes that gaps in achievement are due to a complex combination of inter-related factors
(Bass & Gerstl-Pepin, 2011; Burchinal, et al., 2011; Carpenter, Ramirez, & Severn, 2006;
Chatterji, 2006; Condron, 2009; Fryer & Levitt, 2004; Hoerandner & Lemke, 2006; LadsonBillings, 2006, 2007; Pollock, 2008; Reardon & Galindo, 2009), popular areas of study can
typically be divided into two groups: school versus non-school environmental factors. School
related factors that have been considered as correlates of academic achievement include: rigor of
curriculum (Condron, 2009; Fryer & Levitt, 2004), teacher preparation and experience (Ayers,
Bracey, & Smith, 2000; Burchinal, Vandergrift, Pianta, & Mashburn, 2010; Chatterji, 2006;
Condron, 2009), class size (Chatterji, 2006; Finn & Achilles, 1999; Williams, 1990), school
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resources and funding (Barton, 2003; Hoerandner & Lemke, 2005), as well as school
composition and environment (Burchinal, et al., 2011; Condron, 2009; Fryer & Levitt, 2004). In
contrast, the more research of the impact of non-school environmental factors on the
achievement gap include topics such as: poverty (Burchinal, Vandergrift, Pianta, & Mashburn,
2010; Carpenter, Ramirez, & Severn, 2006; Chatterji, 2006; Hoerandner & Lemke, 2006; Lee,
2009; Zill & West, 2001), ethnicity and culture (Bass & Gerstl-Pepin, 2011; Ladson-Billings,
2006, 2007; Pollock, 2008), and early child care experiences and prior school preparation
(Burchinal, et al., 2011; Burchinal, Vadergrift, Pianta, & Mashburn, 2010; Magnuson, Meyers,
Ruhm, & Waldfogel, 2004).

CHAPTER 2
REVIEW OF LITERATURE

School Characteristics

Apart from individual characteristics and personal risk factors, research has taken into
account differences that can be traced back to various school-related factors to gain a better
understanding of the variations in reading achievement (Aaronson, Barrow, & Sander, 2007;
Barton, 2003; Boyd, Lankford, Loeb, Rockoff, & Wyckoff, 2008; Chatterji, 2006; Cotton, 1996;
Curby, Rimm-Kaufmann, & Ponitz, 2009; Finn & Achilles, 1999; Howley, 1996; Krueger &
Whitmore, 2001; Mosteller, Light, & Sachs, 1996; Pianta, Belsky, Vandergrift, Houts, &
Morrison, 2008; Rivkin, Hanushek, & Kain, 2005; Sanders & Rivers, 1996; Wenglinsky, 1998;
Wright, Horn, & Sanders, 1997). “A major goal of American education is to provide highquality educational experiences and adequate educational preparation for all the groups that
compose the national population” (Konstantopoulos, 2006). As such, further investigation on
school factors is of great interest. With origins that stem from education production function
studies in the 1980s (Hanushek, 1986), and examining output (student achievement) as a
function of input (local funding) (Coleman et al., 1966), this line of research has continued to be
a focus on major stakeholders in the educational equity.
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Class Size

The benefit of class size on the achievement has produced sizable controversy and debate
in educational research. Notable research like Tennessee’s Project STAR (Student-Teacher
Achievement Ratio) study has been intensively analyzed and has produced evidence to support
the hypothesis that reduced class sizes in earlier grades improved academic achievement in later
grades especially in the case of lower performing students (Finn & Achilles, 1990, 1999; Kruger
& Whitmore, 2001; Mosteller, 1995; Nye, Hedges, & Konstantopoulos, 1999, 2000; Shin &
Raudenbush, 2011). Conversely, these findings have been challenged (Hanushek, 1999; Hoxby,
2000; Milesi & Gamoran, 2006), with some citing inconsistent effects across schools
(Konstantopoulos, 2011).
Motivations for reducing classroom sizes stem from school reform legislation (NCLB)
noting the importance of reducing class size as it affords teachers the opportunity to differentiate
instruction more readily (Barton, 2003; Chatterji, 2006; Lee & Wong, 2004; NCLB, 2001).
Emphasized in RtI initiatives, differentiation allows teachers to individualize instruction, thus
meet the diverse needs of the classroom and consequently increasing performance and
educational outcomes. Also, smaller classes can potentially increase student engagement in the
learning process based on the negative relationship between group size and individual
participation; also noticed in the “diffusion of responsibility” concept (Finn & Achilles, 1999;
Finn, Fulton, Zaharias, & Nye, 1989; Levine & Moreland, 1998).
Studies cite, smaller class sizes are beneficial for all children (Greenwald, Hedges, &
Laine, 1996; Konstantopoulos, 2008a; Krueger, 1999; Nye, Hedges, & Konstantopoulos, 2000;
Rivkin, Hanushek, & Kain, 2005), particularly children belonging to either low-income or
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minority sub-groups (Konstantopoulos, 2011; Krueger & Whitmore, 2001). Some findings have
produced evidence to support that small class size in early grades can have a cumulative effect,
resulting in note-worthy increases in achievement lasting through the 8th grade (Konstantopoulos
& Chung, 2009). Further, as the number of years a student spends in a small increases the level
of their achievement also increases in later grades (Konstantopoulos & Chung, 2009). These
findings are congruent with earlier research that demonstrated that the average test scores for
African American children in small classes (13-17 students) increased by 7-10 percentile points
in comparison to their regular class size peers (22-25 students). Similarly, White students in
smaller classes also demonstrated an increase in test scores, averaging an increase of 3-4
percentile points in comparison to regular class size peers. The implications of class size
research have further reaching effects outside of the classroom. When class size data was
analyzed, African American students that were in smaller classrooms were also more likely to
take the ACT or SAT for college entry (Krueger & Whitmore, 2001). In addition, the
probability of African American students taking the college entrance exams increased from
31.8% to 41.3% and from 44.7% to 46.4% for White students (Krueger & Whitmore, 2001);
though the data did not show a significant increase in ACT and SAT scores.

School Size

In a broader sense, school size may also be a contributing school factor related to
elementary achievement (Chatterji, 2006; Cotton, 1996; Howley, 1996). School size is
considered both a structural characteristic and protective factor with effective elementary student
populations ranging between 300 and 400 students (Chatterji, 2006; Cotton, 1996; Howley,
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1996). When school populations reach over 500, research suggests that they may be too
populated to effectively educate young students at such a crucial point in their academic careers
(Chatterji, 2006; Cotton, 1996; Howley, 1996). Like small class sized, smaller schools seem to
be more effective in raising student achievement for minority and low SES student sub-groups
(Chatterji, 2006; Cotton, 1996). Uniquely, research findings have also revealed that smaller
schools also show a tendency to have higher attendance levels, higher teacher satisfaction, and
stronger and parent-school relationships (Chatterji, 2006; Cotton, 1996).
School size itself does not determine student achievement, but some studies have asserted
an interaction between SES and school and district size (Freidkin & Necochea, 1988). This
research found that in a sample of California schools, larger schools were associated with
positive effects for the more affluent students, while smaller schools were associated with more
positive outcomes in the less privileged students (Freidkin & Necochea, 1988). Therefore, it
seems that large schools may compound or amplify the negative effects already experienced by
low SES students (Freidkin & Nencochea, 1988). In replication studies completed in West
Virginia, positive characteristics related to smaller school size were found to show possible links
to increased individual student attention, differentiation due to smaller classes, increased
instruction time due to increased attendance and opportunities to learn, and increased levels of
academic support across contexts for students which are all related to greater outcomes for
children (Howley, 1996).
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Curriculum Rigor

Rigor of curriculum speaks to a school’s instructional infrastructure (Barton, 2003).
Some research has shown that schools that employ the practice of skill grouping, not only have
the tendency to place children of lower socio-economic status (SES) in lower skill groups than
their more advantaged peers, but also African American students (Bryk, Lee, & Holland, 1993;
Condron, 2008, 2009). Regardless of the motivation for these placements, it has been found that
in comparison to non-grouped instruction, lower skill groups have shown depressed learning
outcomes (Bryk, Lee, & Holland, 1993; Condron, 2008; Oakes, 2005). As a result, studies
indicate that separating students into skill groups widens the achievement gap between high- and
low- performing students (Gamoran & Mare, 1989). To the contrary, Teitelbaum (2003),
presented evidence that suggested that increasing course requirements for students had a direct
positive impact on students’ exposure to academically rigorous material. Further, highperforming students demonstrate lower levels of achievement in heterogeneous classes (i.e.
classes containing high-, average-, and low-performing students) than when placed in highacademic tracks (Burris, Wiley, Welner, & Murphy, 2008; Levin, 1997). Identifying the
determining factors for this trend is complex as high-track classroom tend to have the advantage
of more rigorous curriculum, better resources and peer effects (Burris, Wiley, Welner, &
Murphy, 2008).
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Teacher Quality

Related to pedagogy, higher qualified teaching has been shown to be related to gains in a
school’s mean reading achievement (Barton, 2003; Chatterji, 2006; Finn & Achilles, 1999;
Williams, 1990). Recent findings have named teacher quality one of the most important school
factors predicting student achievement (Goldhaber, 2007; Rivkin, Hanushek, & Kain, 2005;
Rockoff, 2004; Sanders & Horn, 1998; Sanders & Rivers, 1996). In addition, research findings
suggest that students that are assigned to less qualified teachers over the course of time
demonstrate lower levels of achievement than peers assigned to more qualified teachers;
providing evidence for the cumulative impact of teacher effects on student outcomes (Clotfelter,
Ladd, & Vigdor, 2005; Sanders & Rivkin, 1996; Rivkin, Hanushek, & Kain, 2005). As called
for in education policy (NCLB, 2001), “highly qualified” teachers have a tendency to have
greater content expertise thus, are able to meet the needs of more diverse learners (Chatterji,
2006; Darling-Hammond, 1998; Hanushek & Rivkin, 2006). Conversely, legislation does not
deem a “highly qualified” teacher in absolute, but as highly qualified in the subject matter in
which they are primarily responsible for providing instruction (Illinois State Board of Education,
2004). Thus, the narrow definition of “highly qualified” leaves the question as to what other
factors and or characteristics together determine teacher quality. Research delves deeper in the
construct of “highly qualified” teaching, considering more than certificate obtainment but also
classroom processes.
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All children can benefit from effective teaching, although research presents mixed results
on which factors make a teacher more or less effective than another (Goldhaber, 2007;
Hanushek, Kain, & Rivkin, 2004b; Rivkin, Hanushek, & Kain, 2005; Rockoff, 2004; Sanders &
Horn, 1998; Sanders & Rivers, 1996). As interest in teacher quality continues to grow,
education reform research has investigated: teacher intelligence, subject matter knowledge,
knowledge of teaching and learning, teaching experience, certification status, and behaviors and
practices (Darling-Hammond, 1999). Additionally, many report mixed results on the significance
of teacher effects on specific sub-group populations (Konstantopoulos, 2009). We do know that
the literature consistently shows that schools with predominantly low SES and ethnic minority
student populations employ teachers with lower levels of education, certification, and fewer
years of experience (Darling-Hammond, 2000; Peske & Haycock, 2006; Sanders & Rivers,
1996). Coupled with research showing children from lower SES households and ethnic minority
groups enter school at a lower skill level than their White peers (Lee & Burkam, 2002; Rouse,
Brooks-Gunn, & McLanahan, 2005). Faced with these discouraging trends, education legislation
has put forth several efforts to pin-point the qualities of effective teachers as well as reduce the
disparity in the teacher quality gap between SES and ethnic minority groups. As such, teacher’s
level of degree and certification currently stands as the major determining factor in qualifying a
teacher as highly qualified. Unfortunately, currently research provides little evidence to support
that the relationship between readily observable teacher characteristics such as degree and level
of experience (Hanushek, 1997).
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In contrast, research suggests that the interactions among teachers and children are
stronger predictors of student achievement than targeted distal factors such as teacher
certification (Early et al., 2007; Mashburn et al., 2008). This line of research is rooted in
Bronfenbrenner’s bio-ecological model citing four influences on children’s development
including: process, person, context, and time (Bronfenbrenner & Morris, 1998, 2006). It is
theorized that the reciprocal interactions between teacher and student serve as the primary
mechanism by which children learn in the classroom environment (Curby, Kaufman, & Ponitz,
2009). Factors that influence the quality of such interactions include: emotional support (Hamre
& Pianta, 2001; Kern & Clemens, 2007; Pianta, La Paro, Payne, Cox, & Bradley, 2002),
classroom organization (Cameron, Connor, & Morrison, 2005; Ponitz et al., 2009), and
instructional support (Curby et al., 2009; Curby, Kaufman, & Ponitz, 2009; National Research
Council, 2000).
Investigating teacher quality is complicated by confounding factors of school and student
origin. Studies have shown that hiring highly qualified teachers partnered with ideal class sizes
at the elementary level have shown evidence of being a protective factor for children by
improving classroom processes (Chatterji, 2006; Finn & Achilles, 1999; Williams, 1990).
School’s capability to attract highly qualified and experienced teachers as well as keep teacherstudent ratios low is a function of a school or district’s funding and resources (Barton, 2003;
Hanushek & Rivkin, 2006; Hoerandner & Lemke, 2006). Unfortunately evidence supports that
teachers are drawn to high performing schools with higher SES populations and an ethnic
makeup similar to their own (Boyd, Lankford, Loeb, & Wyckoff, 2006). These truths only serve
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to highlight that the demand for improved student outcomes does not match the willingness and
or ability of school districts to increase spending (Rice & Schwartz, 2008). District funding is
yet another area of research that has been subject to achievement gap research that is highly
related to teacher allocation policies.
School Composition

As cited in the 1966 Coleman Report, school effects do have an impact on student
achievement (Coleman et al., 1996; Konstantopoulos & Borman, 2011). More specifically,
research has demonstrated that a significant about of variance that exists between schools, can be
in part attributed to a school’s minority and low SES populations (Konstantopoulos & Borman,
2011). This line of research has proven to be difficult in that school composition is in part a
function of series of related factors. For example, the SES of a school’s student population is
typically related to the surrounding neighborhood’s SES, which in turn is related to a school’s
funding, and consequently the availability of the student resources provided. This challenging
aspect is what Raudenbush and Williams (1995) deem Type A effects, because although they
don’t represent “pure” treatment effects of the school, they represent the compositional effects of
a construct such as SES. Or alternative studies of school-related characteristics consider the
conceptualize the school contextual characteristics studied as a proxies for more sophisticated
and difficult to measure constructs such as: resource availability (Bidwell & Kasarda, 1980),
culture and climate (Brookover et al., 1978) , as well as character quality and peer networks
(Alexander & Eckland, 1975; Konstantopoulos & Borman, 2011; Thomas, Alexander, &
Eckland, 1975). On the other hand, determining the impact of school composition
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School Funding

Typically considered one of school’s controllable factors, researchers have cited that 1025% of pass rate gaps can be explained by the funding and support of additional teachers
(Barton, 2003; Hoerandner & Lemke, 2006). Deeply rooted in the context of social
stratification, patterned disparities in school funding can be traced back for decades (Condron &
Roscigno, 2003; Kozol, 1992, 2005). A popular line of research during the finance equalization
movement of the 1960s and 70s, past studies found that schools with high minority and low SES
populations were also deficient in several funding supported school resources. The differences
identified between districts included: dilapidated buildings (Owen, 1972; Sexton, 1961), gaps in
teacher quality (Owen, 1972; Sexton, 1961), class sizes (Sexton, 1961), and local funding
(Andrew & Goettel, 1972). From this era grew several funding theories such as Fiscal
Neutrality (Coons, Clune, & Sugerman, 1970), and litigation like San Antonio Independent
School District v. Rodriguez (1970). Fast forward, property taxes remain the primary local
source of revenue for school districts (McGuire & Papke, 2008). Illinois statistics have
illustrated striking and familiar contrasts. On average, schools with the lowest pass rates have a
student population composed of less than 50% White students and collect $3,369 per student in
local taxes; whereas schools with highest pass rates have student populations that are almost 85%
White and collect $5,815 per student in local taxes (Hoerandner & Lemke, 2006). These
disparities in funding along with population composition are associated with a schools’ ability to
recruit and retain highly qualified teachers as well as the school environment in which the
students are exposed (Burchinal, et al., 2011; Lee & Loeb, 2000; Plank, 2000).
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While some research has found that increases in per pupil expenditure (PPE) are
associated with increases in student achievement (Greenwald, Hedges, & Laine, 1996; Hedges &
Greenwald, 1996), school funding, like many other investigated achievement gap contributors
have yielded mixed results (Condron & Roscigno, 2003). In contrast to Greenwald and
colleagues findings (1996), Hanushek reported findings citing no systematic relationship exists
between school expenditure and student performance (1994, 1996). Thus, continued focus on
funding in the literature has made a deliberate shift from how much money a district receives, to
how districts and school allocate funds as the determinant factor for impacting student
achievement (Condron & Roscigno, 2003; Wenglinsky, 1997). For example, findings suggest
that financially driven school factors such as funding instruction and administration work to
improve a school’s social environment (Wenglinsky, 1997); as opposed to inefficient spending
that acquires items that are unrelated to student performance (Hanushek, 1987).
Each school factor that has been correlated to the achievement gap can be studied
individually, but it goes without saying that each of these controllable factors, are related to each
other. Together these factors have been shown to account for diverse levels of variance in the
reading outcomes of children. According to Chatterji, 21% of the total variance in reading
achievement can be attributed to schools or school related factors (2006). On the other hand,
research has also noted that schooling accounts for roughly 11% of the achievement gap in
African American students, 26% of the achievement gap in Hispanic/Latino students, and 11%
of the achievement gap in low SES students (Hoerandner & Lemke, 2006). Even when
combined with the portions of the achievement gap that are unexplained by either school and
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non-school environment factors, Hoerandner and Lemke cite that the existing achievement gap
in these sub-group populations would only realistically be halved (2006). With that, it is
unreasonable for policy makers to posit that additional resources and restructuring organizational
operations will successfully eliminate existing or potential gaps. Pursuing solutions based solely
in school-related factors oversimplifies the complexity of inequity in education.

Student Characteristics

“…Everyday life in various places as containing countless moments of teaching and
learning…are worth [our] understanding” (Varenne, 1998). Taking into account the multitude of
contexts that learning takes place motivates the investigation of additional answers outside of
non-school environmental factors. Much like the school-related factors, non-school effects are
confounding variables that are often considered family risk factors (Chatterji, 2006; Zill & West,
2001) that require a deeper all-inclusive analysis (Pollock, 2008). Examining reading
achievement in the context of family and home environment falls in line with Bronfenbrenner’s
ecological theory (1979) that describes a child’s development as the culmination of a complex
inter-relationship between the self, family, and community (Lee, 2009). Much of the research
that evaluates the impact of non-school variables holds the rationale that regardless of what
occurs within the school, social stratification is the primary producer of class and racial
disparities in learning that can’t simply be eliminated by education legislation alone (Karen,
2005; Rothstein, 2004; Wilson, 1998).
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Socio-Economic Status

Poverty is one of the most widely assessed variables mentioned in achievement gap
literature (Burchinal, Vandergrift, Pianta, & Mashburn, 2010; Carpenter, Ramirez, & Severn,
2006; Chatterji, 2006; Giroux & Schmidt, 2004; Hoerandner & Lemke, 2006; Lee, 2009; Zill &
West, 2001). Research has shown that early gaps in reading achievement are highly associated
with children’s poverty level, even more so than their ethnicity (Chatterji, 2006; Carpenter,
Ramirez, & Servern, 2006). Considered a major family risk factor (Zill & West, 2001), children
living in poverty have demonstrated lower levels of academic achievement especially in the area
of reading (Carpenter, Ramirez, & Severn, 2006; Chatterji, 2006; Hoerandner & Lemke, 2006;
Lee, 2009; Zill & West, 2001). Also consistent with earlier findings, children experiencing
poverty early in life or as a persistent condition, not only have lower levels of reading
achievement, but these lower levels were shown to be consistent over time (Lee, 2009). Some of
the best evidence to illustrate the effect of poverty on learning finds that social class gaps
primarily grow during the summer months when students are not in school (Entwisle &
Alexander, 1992, 1994; Downey et al., 2004). So in effect, research has shown that school
attendance slows the pace at which students of low SES families fall behind their high SES peers
(Condron, 2009).
Poverty has far reaching effects on a child’s development. For example, there are several
health-related problems that are more associated with low SES families and may also slow
academic growth (Condron, 2009) such as: hunger, low nutrition, poor health, low birth weight,
and learning disability (Barton, 2003; Duncan & Brooks-Gunn, 1999; Kozol, 1996; Rank, 2004;
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Rothstein, 2004). More specifically, poor heath (potentially stemming from lower quality health
care or lack of health insure) can lead to more absences, thus indirectly contributes to
achievement gaps. In an effort to improve health, the state of Illinois offers health insurance at a
free or reduced cost for children of low income families (State of Illinois, 2012). Also, to help
combat the impact of poverty on hunger, federal programs such as The School Breakfast and
Lunch Programs offer participating schools financial assistance for providing families with
incomes between $29,965 and $42,643 (family of four) a nutritionally balanced breakfast and or
lunch at a free or reduced price (United States Department of Agriculture, 2012).
Family risk factors that are deemed more common in the working class of low SES
populations including: larger families (Condron, 2009; Downey, 1995; McLanahan & Sandefur,
1994), single-parent households (Condron, 2009; Downey, 1995; McLanahan & Sandefur, 1994;
Zill & West, 2001), and high student mobility (Barton, 2003; Condron, 2009; Zill & West, 2001)
have also been found to negatively impact academic performance. Unlike high mobility, where
students typically change schools and miss more school days (Rothstein, 2004), the impact of
family structure is debatable when adjusted for differences in SES (Entwisle & Alexander, 1996;
Guo & VanWey, 1999).

Ethnicity, Race, and Culture

Ethnicity and race are highly related to socio-economic status, thus parsing the impact
of these two particular variables quite difficult (Burchinal, et al., 2011; Chatterji, 2006; Lee,
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2009). For example, even in low SES samples, African American children were shown to live in
poorer households, more likely live in one-parent homes, more likely to live in more
disadvantaged neighborhoods, and more likely to attend schools with a higher proportion of low
SES and minority students (Burchinal, et al., 2011; Condron, 2009; Fryer & Levitt, 2004;
Viadero, 2000). Furthermore, 27-33% of Hispanic/Latino and African American students were
discovered to live in homes that had two or more family risk factors in contrast to the 6% of
White students living at the same risk level (Zill & West, 2001). In terms of achievement gaps,
the broader reality may be that schools with a high poverty and minority populations are located
in neighborhoods that are often regarded as heavily impacted by poverty, joblessness, violence,
and low-quality public services (Ainsworth, 2002; Wilson, 1996). Thus, the academic disparities
that seemingly fall along the lines of racial re-segregation may be in part residual effects of the
school’s surrounding attributes (Card & Rothstein, 2006; Condron, 2009). In support of these
findings, research has also demonstrated that school factors alone account for more of the
achievement gaps between African-American and White students than non-school related factors
(Berends et al., 2008; Condron, 2009; Roscigno, 1998).
Of all the ethnic/racial minority groups, data shows that African Americans have
demonstrated the lowest levels of reading achievement (Burchinal, et al., 2011; Chatterji, 2006;
Fryer & Levitt, 2004; Lee, 2009). Studies isolating differential levels of achievement in only
low-income families have demonstrated evidence of the existing gaps between African American
and White children evident by three years of age (Burchinal et al., 2011). Continued research in
the past decades has begun to highlight the consistency of a gender gap in academic achievement
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(Coley, 2001; Gambell & Hunter, 1999; Pomerantz, Altermatt, & Saxon, 2002; Ready et al.,
2005). Although the gap between males and females may remain relatively small in most
student populations, the gender gap is more pronounced in African American and
Hispanic/Latino populations (Hefner, 2004; Kleinfeld, 1998; NCES, 2006). Further, research
had suggested that poverty has a more toxic impact on minority males than minority females
(Spencer, Dobbs, & Swanson, 1988). Given the findings, special consideration may be warranted
for male African Americans in particular. It has been reported that African American males
experience lowered teacher expectations (Baron, Tom, & Cooper, 1985; Epstein, March,
Conners, & Jackson, 1998; Ferguson, 1998; Figlio, 2005; Roderick, 2003), racial discrimination
(Ferguson, 1998), and disproportionate representation in lower tiered classes than their peers
(Ferguson, 2000; McIntosh, 2002); although not all research would support such findings (Fryer
& Levitt, 2004). Additionally, African American males are more likely than their minority or
majority peers of either gender to have reported significant externalizing problems (Gross et al.,
2007l Nguyen, Huang, Arganza, & Liao, 2007). Thus, these risk factors taken together suggest a
profound relationship between reported externalizing behavior and early academic achievement
(Ferguson, 2000, Skiba, Michael, Nardo, & Peterson, 2000); especially given the emergence of
behavior as a primary indicator of early academic success (Masten et al, 2005; Henricsson &
Rydell, 2006; Jimerson, Egeland, Sroufe, & Carlson, 2000).
Hispanic/Latino students make up the fastest growing segment of the public school
population (Fry & Gonzales, 2008; Planty et al., 2009); and are saddled with a unique set of risks
and needs for academic achievement. With a disproportionate percentage of the Hispanic/Latino
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population living in poverty (Fry & Gonzales, 2008; Hernandez et al., 2008) and 70% reporting
to speak Spanish in the home (Fry & Gonzales, 2008). Additionally, past research on the
achievement gap focused solely on the existing differences between African American and
White groups, consequently leaving Hispanic/Latino student deficits under researched
(Carpenter, Ramirez, & Severn, 2006). Data demonstrates that race is not considered as
significant of a predictor in achievement outcomes as is for African American students; in fact
race becomes a significant predictor when Hispanic/Latino students are compared to their
African American peers, with African American students performing significantly lower in
reading than Hispanic/Latino students (Carpenter, Ramirez, & Severn, 2006). Reading research
shows that native Spanish speaking Hispanic/Latino student have experience significant gaps in
reading comprehension than their native English speaking peers (August & Shanahan, 2006).
While research has suggested that English Learner (EL) Hispanic/Latino students develop the
“constrained skill (Paris, 2005)” of word reading at a similar pace as their native English
speaking peers (Mancilla-Martinez & Lesaux, 2011), the existing achievement gap highlights
that the word reading skills is not sufficient for literacy proficiency.
Asian Americans, often referred to as the “Model Minority” (Hsin & Xie, 2014; Kao,
1995; Museus & Kiang, 2009; Pang, Han, & Pang, 2011; Peterson, 1966; Redondo, 2008; Wing,
2007) demonstrate achievement levels that are in stark contrast to their ethnic minority peers
(i.e., African American and Hispanic/Latino sub-groups). Achievement gap research and policy
reports often show that Asian American student’s academic achievement typically ranks higher
than that of their Caucasian peers (Hsin & Xien, 2014; Kao, 1995; Pang, Han, & Pang, 2011;
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Museus & Kiang, 2009; Redondo, 2008; Wing, 2007). These outcomes although positive, have
left a gap in research in at academic attainment of this racial/ethnic sub-group; rendering Asian
Americans as “invisible” in achievement gap literature (Museus & Kiang; Pang, Han, & Pang,
2011; Wing, 2007). Further, this trend often overlooks the consequences of such levels of
success such as overlooking the unique needs of Asian populations, ignoring the heterogeneity
within vastly different Asian cultures, discounting the pressure some Asian students experience
trying attain high levels of achievement; and further perpetuates stereotypes of universal and
unparalleled academic success (Museus & Kiang, 2009). There are several theories that
contribute to what is not considered the “Model Minority Myth” including, social compatibility
between ethnic identity and academic achievement, unique cultural values, parenting practices,
belief systems, and immigration status. (Hsin & Xien, 2014; Kao, 1995; Museus & Kiang, 2009;
Pang, Han, & Pang, 2011; Vogt, Jordan, & Tharp, 1987).
Prior School Preparation

Academic achievement literature has also investigated the relationship between early
child care experiences and prior school preparation on school readiness (Burchinal, et al., 2011;
Burchinal, Vadergrift, Pianta, & Mashburn, 2010; Magnuson, et al., 2004; Magnuson, Meyers,
Ruhm, & Waldfogel, 2004). Cited predictors of achievement note quality of parenting during
early childhood as well as living in two-parent households as significant predictors of future
reading level (Burchinal, et al., 2011; Condron, 2009). Research has demonstrated that nearly
40% of the relationship between SES and lowered academic performance can be explained by
lower quality home environments (Smith, Brooks-Gunn, & Klebanov, 1997). Research also
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suggests that higher SES families are better able to provide a wealth of cognitively stimulating
experiences during early childhood than lower SES families (Chatterji, 2006). These findings
suggest that early intervention and quality and stimulating childhood experiences are resources
that could significantly improve the academic growth trajectories of at-risk populations. Early
intervention has shown to have a positive impact on all children, suggesting that attending
preschool or child care centers during the 3rd and 4th years of life promotes positive academic and
cognitive outcomes especially for low SES children (Chatterji, 2006; Magnuson, Meyers, Ruhm,
& Waldfogel, 2004). The Perry Preschool/High Scope (Schweinhart et al., 2005; Nores, Barnett,
Belfield, & Schweinhart et al., 2005) and Abecedarian Project (Campbell, Ramey, Pungello,
Sparling, & Miller-Johnson, 2002) demonstrated that sustained quality child-care experiences
can improve both cognitive and social outcomes. Further, these outcomes later translated into
monetary savings in terms of reduced criminal activity and increased educational opportunities
with an estimated cost-benefit associated with the quality childcare ranging from $2.50 per $1
spent (Abecedarian Project) to $12.06 per $1 spent (Perry Preschool children) (Nores, Barnett,
Belfield, & Schweinhart, 2005). Therefore, quality childcare experiences and prior school
preparation can be considered protective factors that help to foster resilience against exposure to
identified risk factors and further providing empirical support for intensive early intervention
(Bass & Gerstl-Pepin, 2011; Chatterji, 2006).
One fact remains, there is high variability in children’s achievement levels upon entering
school for the first time (Chernoff, Flanagan, McPhee, & Park, 2007; National Center for
Educational Statistics, 2012). As the “Matthew Effect” would predict, the existing gap at the
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beginning of Kindergarten would continue to widen with time (McCoach, O’Connell, Reis, &
Levitt, 2006). Thus, policy development and stakeholders have placed an increased emphasis
and investment on quality early literacy instruction.
Parental Involvement

Research has documented that racial gaps emerge during a child’s first year of life (Fryer
& Levitt, 2006), and are well established by age three (Burchinal et al., 2011); thus, identifying
early childhood interventions should incorporate the family, parenting, and child-care. Parental
involvement has been identified as a moderator that serves to buffer the risk factors associated
with lower levels of academic achievement is parental involvement in education (Barton, 2003;
Christenson, 2008; Esler, Godber, & Christenson, 2008; Lee & Bowen, 2006; Malecki &
Demaray, 2006). The home-school relationship are often associated with educational attainment
especially in higher academic achieving groups (Curby, Rimm-Kaufman, & Ponitz, 2009).
Research has found that parental involvement benefits children, schools, and parents themselves
(Henderson & Mapp, 2002; Lubienski, Lubienski, & Crane, 2008). The school-home
relationship fosters consistency across environments, allowing both parents and teachers to
convey a united front in terms of values, attitudes, and behaviors in education. Parents
developing a relationship with their children’s schools afford them the opportunity to build what
is known as social (Coleman, 1988) and or cultural capital (Lareau, 1987); they are likened to
social networks, attitudes, prior experience, and relationships that in some ways represent a
parent’s power to promote their children’s academic achievement. The advantages to parent-
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school relationships relate back to Bronfenbrenner’s (1986) ecological model. The parent-school
connection creates congruency between important aspects in a child’s mesosystem or critical
contexts of their development (Lee & Bowen, 2006).
Home and school are typically the two environments that children spend the vast majority
of their time (Curby, Rimm-Kaufman, & Ponitz, 2009). Unfortunately, parent involvement may
be attenuated by two factors. First, some parents may experience barriers to becoming involved
in their children’s education (Lee & Bowen, 2006). Second, it is possible that the positive
influence of a parent’s involvement may not be as strong in some demographic groups as it is in
others. In other words, the effects of parental involvement are significant across all groups
(Jeynes, 2003) however, some studies suggest that these effects can be moderated by
demographic characteristics.
What parental involvement looks like in practice may vary greatly between families of
differing social and or cultural backgrounds. These differences should not be confused with a
lack of value in education. As some studies have shown, education is highly valued regardless of
social class (Lee & Bowen, 2006). The advantages seen with cultural capital may be more
readily gained by middle-class Caucasian families because their current lifestyle is congruent
with the culture that dominates most U.S. schools. The advantage is gained via the ability and
opportunity to involve oneself within a school in a way that is most valued by the school and
what is usually deemed to be associated with academic achievement. There are several barriers
that can impact families across all sub-group populations. For example, some Spanish-speaking
families may have difficulty becoming involved due to language barriers. Lower income families
may struggle more to volunteer for classroom activities, attend parent conferences during work
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hours, or may lack transportation for extra-curricular activities. As classrooms begin to utilize
more web-based learning and communication modalities, some families may experience barriers
due to limited access to internet services. Parents unable to visit the school, check classroom
blogs, or make and or receive phone call during the day are possibly missing out on valuable
information regarding their child’s education, health, and wellness including but not limited to
the best ways to help with homework and resources available at school or in the surrounding
community.

Sociological and Developmental Achievement Gap Theories

The disturbing achievement gap statistics have led many researchers to consider
alternative approaches in investigating performance disparities (Bass & Gerstl-Pepin, 2011;
Burchinal, et al., 2011; Gay, 2004; Ladson-Billings, 2006, 2007; Pollock, 2008; Steele, 1999);
opting to explain achievement gap trends from a sociological-oriented perspective and utilizing a
more developmental-integrative methodology and approach (Burchinal, et al., 2011). Many
sociologists feel that education legislation is lacking because it dismisses the fundamental
sociological insight that disparities in a child’s family background contributes more to the
development of the achievement gap than inequalities existing in and between schools (Condron,
2009). Developmental theorists suggest that the origins of the achievement gap warrant more
comprehensive analysis and consider the achievement gap itself a developmental process
(Burchinal, et al., 2011). This trend of under-achievement unfolds over time beginning prior to
school entry thus needs to be examined in major developmental settings of early and middle
childhood, the family, child care, as well as school (Burchinal, et al., 2011).
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Educational Debt

Educational debt is a common theme coined by Ladson-Billings that utilizes the
economics of the national debt as a metaphor to explain what most call the achievement gap
(2006). This theory states, that much like the national debt, educational debt is the sum of a
series of deficits over time in the form of: historical debt (the role of education along with the
legacy of slavery and other forms of racism and discrimination that hinders minority groups from
receiving equitable educational opportunities), economic debt (financial, geographical, and
resource inequities that lead to the inequities in school systems and perpetuate the cycle of
poverty), socio-political debt (lack of minority representation in the legislative and political
processes resulting in political underrepresentation), and moral debt (suggests that society bears
the responsibility for the inequities that exist within schools ) (Ladson-Billings, 2006; Bass &
Gerstl-Pepin, 2011). Ladson-Billings goes on to say that these debts must be addressed because
of their implications for the lives we lead and the kind of education that society can expect for all
children (2006).
Stereotype Threat

Claude Steele, a social psychologist asserts that low SES sub-groups and minorities in
particular are disadvantaged by their self-imposed beliefs of inferiority based on the existing
stereotypes regarding their group membership and intellectual ability (1992, 1997, 1999). This
theory proposes that the awareness of stereotypes inhibit minority group performance due to
situational anxiety (Steele, 1992, 1997, 1997). More specifically, this line of research suggests
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that these students are subject to low performance because of the fear of confirming cultural
stereotypes regarding their group membership (Steele, 1992, 1997, 1997). Similar findings have
also been cited about gender achievement gaps in mathematics (Inzlicht & Ben-Zeev, 2000;
Good, Aronson, & Harder, 2008), and low SES populations (Croizet & Claire, 1998).
Interestingly, studies have also shown that the performance gaps between African American
student’s outcomes and their White counterparts was significantly reduced when African
American students were convinced that the assessment would not be used to measure their ability
(Steele & Aronson, 1995).
Cultural Mismatch

Cultural mismatch is yet another theory that focuses on the mismatch that may exist
between teacher and student (Gay, 2004). As it stands, the majority of teachers within the
workforce are Caucasian (Barbarin, Downer, Odom, & Head, 2010; National Center for
Education Statistics, 2009), therefore ethnic minority children are most likely matched with
teachers of a different racial/ethnic background (Barbarin, Downer, Odom, & Head, 2010).
Although racial backgrounds may vary between teacher and student, cultural mismatch refers the
degree or match of culturally rooted beliefs and practices between teacher and parent (Barbarin,
Downer, Odom, & Head, 2010). This theory also focuses on culture teacher preparation and
cultural competence as an effective tool to assist in patterning interactions with students (Gay,
2004; Pollock, 2008). Culture is a complex construct thus several barriers can arise that can be
accounted for by cultural barriers. For example, research shows that African American children
prefer and or rate high on communalistic values in learning environments (Boykin, 1983; Boykin
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& Cunningham, 2001; Ellison, Boykin, Tyler, & Dillihunt, 2005). This culture style and
preference infers that African American students show increased learning and engagement in
academic settings that encourage cooperative learning and help giving (Boykin & Cunningham,
2001; Ellison, Boykin, Towns, & Stokes, 2000).
Language facilitates our learning. Pragmatics in short is considered social
communication; how one uses language to communicate with others, interpret situations, and
influence others (Coggins, et al., 2007; Hyter, Rivers, & DeJarnette, 2015). Pragmatics are
invaluable to how people interact and communicate effectively in diverse environments and
novel situations (Hyter, Rivers, & DeJarnette, 2015). Further, cultural practices are manifested
through pragmatics (Hyter, 2007; Rivers, Hyter, & DeJarnette, 2012) and influences the beliefs
and assumptions that groups of people have on how they and others use language (Schiffman,
1996). Research documents the unique and distinct differences in the development of African
American and Caucasian American children’s pragmatic language. Unfortunately, the
differences in these dialects can be associated with negative perceptions about communicative
abilities and both the over- and under-referrals of African American children and adolescents to
speech-language services and or special education services (Hyter, Rivers, & DeJarnette, 2015).
Despite the research that has been completed, the nuances of these pragmatic differences are still
not fully understood (Green, 2002; Rivers et al., 2012).
Influential anthropologists theorized the oppositional culture theory; proposing that group
identify along with social structural conditions contribut to academic performance and shape
opportunities (Ogbu, 1974, 1991). That is, that ethnic groups that have or experience
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discrimination define themselves in opposition to the dominant group (in this case Caucasians);
developing distinct cultural and language norms that are counter to that of the majority to
maintain a sense of identity (Gibon, & Ogbu, 1991). Relatedly, this desire to develop an identity
unique to that majority culture impact academic achievement in that academic success became
synonymous to “acting white,” and conversely, performing poorly in school implies one is
“acting black.” Further, this theory posits that there is a strong parental component at work. More
specifically, parents that have experienced discrimination develop a distrust of dominant society
thus leading to diminished beliefs in the possibility that educational attainment can lead to socioeconomic mobility. As the country continues to become more ethnically and racially diverse, this
theory has required revision to meet the dynamic nature of the population. Therefore this theory
evolved to become more inclusive of varying ethnicities; defining groups as “voluntary” and
“involuntary” minorities as it relates to migration to the United States (Gibson & Ogbu, 1991).

Wealth

Wealth, unlike SES is representative of a broader construct. In sociological terms, wealth
is often conceptualized as capital that can be converted into either the social or cultural
(Bourdieu, 1986) forms. This line of research states that minority families with the same income
level as White families often possess disparate access to social and cultural capital thus
explaining differentials in achievement (Orr, 2003). Economic capital provides direct financial
resources to families in the form of income. Higher levels of income contribute to a family’s
sense of financial security and ability or possibly likelihood of purchasing the additional
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educational items (i.e. books, computers, private schooling) that contribute to providing children
with an educationally enriched home (Orr, 2003; Yeung & Conley, 2008). On the other hand
converting capital to cultural or social forms is a more abstract concept. Cultural capital refers to
having access to opportunities and provides the vehicle to obtain sought after representations of
symbolic wealth (Bourdieu, 1986). DiMaggio (1982) investigated this construct using frequency
and attendance at symphony concerts and other various cultural events often seen as luxuries as a
unit of measurement. On the other hand social capital speaks to a parent’s ability and likelihood
to make monetary investments in education, relationships, and experiences that may increase
academic achievement. In addition, social capital can be obtained in the form of parental rolemodels (Orr, 2003). In other words, parents that are college-educated may be more likely to
instill similar interest and or expectation in their children, thus inadvertently increasing their
orientation toward the future and motivation to do well in school (Orr, 2003). Thus, limited
exposure to these important information channels and social networks has seemingly put children
of the working class and immigrant families at a distinct disadvantage (Giroux & Schmidt, 2004;
Rolón, 2000).
Together these theories have a common thread. Academic achievement is not exclusive
of the environment in which a child is raised (Bass & Gerstl-Pepin, 2011). The diversity found
in the research foci, further illustrates how vast and complex this area of research can be.
Furthermore, the continuation of the achievement gap measured in numerous studies (Barton,
2003; Burchinal, et. al., 2011; Carpenter & Ramirez, 2006; Chatterji, 2006; Condron, 2009;
Council of Chief State School Officer, 2011; Fryer & Levitt, 2004; Harris & Herington, 2006;
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Herman, 2009; Hill, Bloom, Black, & Lipsey, 2008; Ladson-Billings, 2006, 2007; National
Center of Educational Statistics, 2009; Reardon & Galindo, 2009) also provides evidence on the
continued need for deeper analysis that can be applied in local agencies, districts, and schools.

Reading Development and Testing

According to Adams, an estimated one in three children experience significant difficulties
in learning how to read (1990). Therefore, it is clear why the field of education, policy developers,
and stakeholders have focused extensive energy of reading development and research. Reading is
an essential piece that supports student’s future academic success (Lonigan, Burgess, & Anthony,
2000). In other words, students who demonstrate the ability to read early and well are consequently
exposed to more print thus continue to experience more growth across domains (Cunningham &
Stanovich, 1997; Echols, West, Stanovich, & Zehr, 1996; Morrison, Smith & Dow-Ehrensberger,
1995).
Reading is the successful mastery, integration, and application of a series of skills; each
critical and interconnected with one another (Brown, 2014; NICHD, 2000). According to The
National Institute of Child Health and Development (NICHD) there are five skill areas: phonemic
awareness, phonics, fluency, vocabulary, comprehension essential to effective reading instruction
(2000). Further, the NICHD (2000) also identified three essential foundational reading skills:
phonemic awareness (the awareness that spoken words are made up of individual phonemes or
sounds), knowledge of high-frequency sight-words (the most common words that students should
be able to read with automaticity), and the ability to decode words (translating words form print to
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speech by using known sound-symbol correspondences). As a developmental process, the
sequence in which children typically demonstrate these reading behaviors is often similar across
students (Brown, 2014).
Given the weight and importance of reading to student’s academic success, assessment
opportunities also become an important aspect of effective instruction (Brown, 2014). Research
has shown that one persistent characteristic of children with reading related learning disabilities is
difficulty demonstrating accurate letter-sound associations and phonological decoding skills
(Rack, Snoling & Olson, 1992; Ritchey, 2008; Share & Stanovich, 1995; Stanovich 1986).
Assessment provides educators with quantifiable data to measure student’s reading development
and guide programming, planning, and academic decision-making.

Illinois Standards Achievement Test.

Beginning in 1999, the state of Illinois has annually administered the Illinois Standards
Achievement Test (ISAT). Developed in 1997, the ISAT has been the tool Illinois has used to
measure and track the growing academic performance of its students. Designed to be
challenging, the ISAT was constructed to be aligned with curriculum and grade-level
expectations set by Illinois Learning Standards. Additionally, this high stakes test (HST) was
created in-part to meet government mandates for valid assessments of student progress on state
developed learning standards (NCLB, 2001). As such, the ISAT has been utilized to assess
students in grades 3-8 in the areas of: reading, mathematics, science, writing (Illinois State Board
of Education Division of Assessment, 2007).
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The ISAT is essentially a summative academic achievement assessment deemed reliable
and valid in its construction. Administered annually, this summative exam is typically used to
assess curricular programming effectiveness for a school’s entire population as well as to
measure individual student achievement relative to state standards (Illinois State Board of
Education, 2014). Often criticized for slow turn-around time, test results are usually made
available to schools during the year following their administration. Thus, a school, grade level,
or teacher receives data that can inform adjustments to curriculum, but unfortunately not in an
inefficient manner. These tests can be useful in assessing a school’s overall performance as a
whole on the effectiveness of the core curriculum in facilitating student attainment of state
determined learning standards. In addition to being a school-level indicator of reading
achievement, ISAT scores are often considered during the special education eligibility process
But, due to the broad nature of the test items individualizing educational programming can be
particularly difficult. Although the ISAT satisfied government NCLB mandates for improving
education in U.S. schools, it failed to bring practical use and information to the day-to-day
practice of educators.
In light of the highlighted criticisms along the continuing evolution of education
standards and legislation in the U.S., Illinois transitioned to the Partnership for Assessment of
Readiness for College and Careers (PARCC) Assessment beginning the 2014-2015 academic
year (Illinois State Board of Education, 2010). The PARCC exam is the culmination of at 23
state initiative along with the U.S. Virgin Islands to develop a common set of Kindergarten
through 12th grade assessments to measure student progress toward college and career focused
learning goals in the areas of English and math (Partnership for Assessment of Readiness for
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College and Careers, 2012). Utilizing a combination of four computer-based summative and
non-summative assessment components along with capabilities to assess speaking and listening
skills, this assessment can be administered multiple times per year. Funded largely in part by the
U.S. Department of Education’s Race to the Top Fund, this next generation of assessments
aspires to build a common pathway to college and careers readiness for students on a national
level (Partnership for Assessment of Readiness for College and Careers, 2012).

Curriculum-Based Measurement.

Developed over 30 years ago, curriculum-based measurement offers an alternative to the
large-scale HST method of collecting, analyzing, and utilizing data. With the capability of
assessing all basic core areas including: reading, mathematics, writing, and spelling (Hosp, Hosp,
& Howell, 2007; Shinn & Bamonto, 1998; Silberglitt & Hintze, 2007), curriculum-based
measurement has become a widely-accepted method of monitoring student progress tri-annually
(fall, winter, and spring) via a benchmarking assessment schedule. These general outcome
measures are standardized and both reliable and valid at assessing a student’s ability to apply
learned skills (Fuchs & Deno, 1991; Fuchs, Fuchs, & Hamlett, 2007; Hintze, Owen, Shapiro, &
Daly, 2000; Marston, 1989; Shinn, 1989; Shinn, Good, Knutson, Tilly, & Collins, 1992).

With

the efficiency of administration seen as one of its strengths, CBM assessments offer a stark and
alternative tool to measuring student progress. The administration time for CBMs range from one
to three minutes with the potential of administering assessments on a weekly basis. Unlike the
ISAT, results from a school-wide CBM benchmark administration can be obtained with the week
of their completion. As a result, CBMs are ideal in functioning as a universal screening tool for
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the school-wide population. Utilizing an established school, district, or national cut-score, data
obtained from these assessments can assist in the identification of students that may be in need of
further targeted assessment and intervention. Due to their sensitivity and ability to gauge a
student’s static performance level when utilized over time, educators are afforded the
opportunity to assess a student’s slope of improvement over time in a core area of focus (Hintze
& Shapiro, 1997; Silberglitt & Hintze, 2007). The slope can be utilized as an index of a
student’s growth or regression of their skill development as compared to a criterion rate of
growth thus making it an effective tool for progress monitoring.
CBMs have been found to demonstrate diagnostic utility for predicting future
performance on HSTs (Good, Simmons, & Kame’enui, 2001; Hintze & Silberglitt, 2005;
McGlinchey & Hixson, 2004; Silberglitt, Burns, Madyun, & Lail, 2006; Silberglitt & Hintze,
2005; Stage & Jacobsen, 2001). For example, one study showed that general indicators of
reading (R-CBMs) was able to correctly classify 74% of the participants as “meets standards” on
the Washington Assessment of Student Learning (WASL) based on the slope (rate of growth) of
their R-CBM scores (Hintze & Silberglitt, 2005; Stage & Jacobsen, 2001). Similar findings have
also been found in Oregon with a 96% accuracy rate (Good, Simmons, & Kame’enui, 2001), in
Minnesota with 80% accuracy (Silberglitt, Burns, Madyun, & Lail, 2006), with similar findings
also in Michigan (McGlinchey & Hixson, 2004). The magnitude of the relationship that exists
between CBM and HST depends on the grade level of the student. Research shows that as
students increase in grade level the magnitude of the reading CBM-HST relationship decreases
(Silberglitt, Burns, Madyun, & Lail, 2006). These findings illustrate the typical reduction in
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reading rate growth over time along with the increase increased complexity of curriculum and
HST items over time.
In spite of the strong body of evidence that is used to support the use and CBMs within
schools, it and similar assessments (i.e., Dynamic Indicators of Basic Early Learning Skills) too
has it’s draw-backs. For example, it is believed by some that scoring poorly on measures of early
literacy leads to narrowed intervention and skill-specific instruction at the expense of
instructional strategies that could help overall reading growth and ability (Goodman, 2006;
Pearson, 2006). Although the administration instructions of CBMs makes mention of dialect,
Goodman fears that due to the variations in dialect differences between teachers and students
(especially English-language learners) may hinder consistency in scoring (Riedel, 2007;
Samuels, 2007). Finally, with the goal of reading equating to the ability to extract meaning from
text or comprehend connected text (Fuchs Fuchs, Hosp, & Jenkins, 2001; Pikulski & Chard,
2005), assessments that measure fluency are often believed by educators to create “wordcallers;” students who efficiently decode without comparable comprehension occurring
simultaneously (Stanovich, 1986).
The combination of HST and CBM can be quite powerful when employed effectively.
Utilizing CBMs consistently can assist administrators in predicting the level of achievement their
student population may obtain on HSTs. Additionally, CBM progress monitoring can assist
teachers’ ability to plan more effectively, individualize instruction and curriculum, and thus meet
the needs of their students. By enabling more responsive educational programming, CBMs can
promote forming more ambitious student goals as well as stronger scores on standardized HST
(Fuchs & Fuchs, 2007; Fuchs, Fuchs, & Hamlett, 2007).
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Alone CBMs are an effective tool to assess both the progress and or regression of the
student population’s performance in core subject areas. Disaggregated, CBM data can also be an
effective tool to assess differences that may exist within and between sub-group populations,
thus assessing the closing or widening of possible achievement gaps. Even though these
assessments have proven to be useful for several purposes, they are not absent of flaws.
Problems arise in the interpretation of student data and determining adequate rates of
improvement. If scores are not assessed carefully, growth rates may be wrongly interpreted
producing a false negative (Silberglitt & Hintze, 2007). CBMs have generally demonstrated
strong psychometric properties. Those using CBMs as a means to help predict HST outcomes
should be aware of the possibility of weakened relationships between CBM and HST past the
primary grades (Silberglitt, Burns, Madyun, & Lail, 2006; Wayman, Wallace, Wiley, Tichá, &
Espin, 2007). Another potential criticism of this method of assessment would be the effects of
the potential floor effects which may negatively impact the sensitivity of assessment at early
grades or in older students with fewer skills (Hosp & Fuchs, 2005; Silberglitt & Hintze, 2007;
Wayman, Wallace, Wiley, Tichá, & Espin, 2007).
Together both methods of assessment have their advantages and limitations. Comparing
their utility in answering pressing questions regarding the achievement gap will allow
researchers and educators alike to gain a more detailed and true perspective of the growth of their
student populations. With the goal being to identify potential gaps in achievement between supgroup populations, both forms of assessment should provide confirmatory evidence for each
other. In the event that these data gained through both methods of assessment are not consistent,
it would be advantageous to further examine the utility of the testing methods being applied.

CHAPTER 3

RESEARCH STUDY

Research Questions

The achievement gap proves to a challenging and complex concern at both the federal
and local levels. As such, accountability in education has moved to the forefront as a priority at
both the national and local level. Accountability speaks to demonstrating evidence of a school’s
effectiveness (as illustrated via high stakes testing outcomes) in providing adequate
programming to its student population. This study sought to determine the existence of potential
achievement gaps, the interaction between student characteristics, and the rate of change using
varying assessment data and statistical analyses. This study also assessed the contribution of
varying school-level and student-level factors to growth rates over time. The school-level
variables that were researched include: percentage of students who meet or exceed learning
standards, school’s minority population percentage, percentage of low SES students, average
class size, and school size. The student level variables utilized included: gender, ethnicity
(White, African American, Hispanic/Latino, and Asian), SES as determined by eligibility or noneligibility to receive free or reduced-price lunch, early literacy CBM data (1st Grade Fall LSF
scores), R-CBM scores, and ISAT reading sub-test scores. Existing literature on the
achievement gap drove the research questions posed in this study. Answering the
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following questions will deepens our understanding of the achievement gap and expand the field
of research.
The research questions that drove this study included: (1) Do achievement gaps emerge
when early literacy and reading achievement data are investigated longitudinally? If yes, are
there meaningful interactions between student characteristics and outcome scores? Then, (2) to
what extent do reading outcomes and growth vary as a function of sub-group membership,
school membership, and or school characteristics?

Question 1

Do achievement gaps emerge when early literacy and reading achievement data are
investigated longitudinally? When examining data from this cohort, are gaps in reading scores a
function of student-level characteristics when using CBM as a measurement tool? Likewise,
when examining the data from this cohort of students, are gaps in reading scores a function of
student-level characteristics when using HSTs as a measurement tool?
Data shows that there is an African American – White achievement gap as well as a
Hispanic/Latino – White achievement gap in the area of reading (Baker, Plasencia-Peinado, &
Lezcano-Lytle, 1998; Chatterji, 2006; Ladson-Billings, 2006; NAEP, 2007; Shinn, Collins, &
Gallagher, 1998). Research demonstrates that minority students were found to trail White
students on various early literacy skill developments including: letter recognition, letter-sound
relationships, and recognizing sight words (Baker, Plasencia-Peinado, & Lezcano-Lytle, 1998;
Kober, 2001; NCES, 2007; Shinn, Collins, & Gallagher, 1998). More specifically, a “stair-step”
of achievement has become apparent, where White students perform at a higher level than
Hispanic/Latino students who perform higher than African American students in reading
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(Carpenter, Ramirez, & Severn, 2006). Therefore, it was hypothesized that these data will
demonstrate an African American – White achievement gap and a Hispanic/Latino – White
achievement gap in scores on 1st grade through 5th grade R-CBM measures and 3rd grade
through 5th grade ISAT scores; with White students scoring higher on both reading measures. In
addition it was hypothesized that these data will demonstrate an African American –
Hispanic/Latino achievement gap in scores on 1st through 5th grade level R-CBM measures and
3rd through 5th grade ISAT scores, with Hispanic/Latino student scoring higher on both reading
measures.
Prior preparation or school readiness appears to be one of the many predictors of future
education related success (Rashid, Morris, & Sevcik, 2005). Research has suggested that early
experiences and exposure to enriching environments, activities, and materials can play a
formative role in shaping a child’s readiness for school and future academic attainment (Barton,
2003; Chatterji, 2006; Curby, Rimm-Kaufman, & Ponitz, 2009; Rashid, Morris, & Sevcik, 2005;
Smith, Brooks-Gunn, & Klebanov, 1997). However, African American and Hispanic/Latino
children are less likely to be enrolled in preprimary educational programs as compared to White
children (Chatterji, 2006) therefore, it was hypothesized that these data will demonstrate that
there is an African American – White achievement gap as well as a Hispanic/Latino – White
achievement gap in scores on early literacy CBM assessments.
Research has consistently demonstrated a relationship between low SES and lowered
academic achievement (Barton, 2003; Chatterji, 2006; Klingele & Warrick, 1990; McCoach,
O’Connell, Reis & Levitt, 2006; Patterson, Kupersmidt, & Vaden, 1990; Skiba, PoloniStaudinger, Simmons, Feggins-Azziz & Choong-Geun, 2005). As one of the most widely
assessed variables in achievement gap research (Burchinal, Vandergrift, Pianta, & Mashburn,
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2010; Carpenter, Ramirez, & Severn, 2006; Chatterji, 2006; Giroux & Schmidt, 2004;
Hoerandner & Lemke, 2006; Lee, 2009; Zill & West, 2001), poverty has been shown to be
related even more so to reading level than ethnicity (Chatterji, 2006; Carpenter, Ramirez, &
Severn, 2006). As a family risk factor (Zill & West, 2006), poverty also has far reaching effects
on children’s development. Research has demonstrated that SES explains a relatively high level
of variance of reading level at Kindergarten entry (Chatterji, 2006), and is more closely
associated to reading preparation prior to Kindergarten than any other student characteristic
(Chatterji, 2006). Studies have shown that children living in persistent poverty beginning early
in life not only show lower levels of reading achievement, but more importantly consistently
lower levels of overall achievement. Therefore, it was hypothesized that these data will
demonstrate that there is a low SES – high SES achievement gap in scores on early literacy CBM
measures, 1st through 5th grade level CBM measures, and HST scores.
Identified achievement gaps were than assessed for meaningful interactions between
student characteristics (gender, ethnicity, SES, and the earliest indicators of reading instruction)
and outcome scores? Due to the exploratory nature of this question, no specific predictions were
made comparing sub-group populations, specific student characteristics, and school factors.
Currently there isn’t enough information regarding formative assessment or growth over time in
this cohort to base a hypothesis.
Question 2

To what extent do reading outcomes and growth vary as a function of sub-group
membership, school membership and or characteristics? Research shows that students residing in
higher SES homes generally achieve higher academic performance scores than their lower SES
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counterparts (Chatterji, 2006; Klingele & Warrick, 1990; McCoach, O’Connell, Reis & Levitt,
2006; Skiba, Poloni-Staudinger, Simmons, Feggins-Azziz & Choong-Geun, 2005).
Additionally, data demonstrate that close to 40% of the relationships between SES and lowered
academic performance are explained by lower quality home environments (Smith, Brooks-Gunn,
& Klebanov, 1997). As SES has demonstrated a closer relationship to reading achievement than
ethnicity (Chatterji, 2006; Carpenter, Ramirez, & Severn, 2006), and consistent poverty has
shown to be related to consistently lower levels of achievement, it was hypothesized that SES
would account for a significant amount of variance in reading scores (LSF, R-CBM, and HST
scores) longitudinally.
Evaluating growth trajectories have revealed that children who are behind early on in
school have a tendency to have more difficulty catching up to their peers in later years (Curby,
Rimm-Kaufman, & Ponitz, 2009). That research has suggested that early experiences and
enrichment can play a formative role in shaping a child’s readiness for school and future
academic attainment (Barton, 2003; Chatterji, 2006; Curby, Rimm-Kaufman, & Ponitz, 2009;
Rashid, Morris, & Sevcik, 2005; Smith, Brooks-Gunn, & Klebanov, 1997). Therefore, it was
also predicted that early literacy scores (LNF and LSF) would account for significant amounts of
variance in R-CBM and HST scores.
Methods

Participants

This study utilizes a de-identified sample of 2,975 students from 21 public elementary
schools within a West Suburban Chicago school district within the state of Illinois. Data from
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this study were collected from one cohort of students of the course of five academic years. The
range of data utilized spanned from the fall of their 1st grade year (2009) through the spring of
their 5th grade year (2014). These data included early literacy data (fall of 1st Grade), R-CBM
data (on a schedule of fall, winter, and spring each year beginning in the 1st grade through 5th
grade) and three ISAT data points (spring of 3rd, 4th, and 5th grades). See Table 1 for the
assessment schedule.
Table 1
Data Time-Point Schedule
Grade
Grade 1 (2009-2010)
Grade 2 (2010-2011)
Grade 3 (2011-2012)
Grade 4 (2012-2013)
Grade 5 (2013-2014)

Fall
LSF, R-CBM
R-CBM
R-CBM
R-CBM
R-CBM

Winter
R-CBM
R-CBM
R-CBM
R-CBM
R-CBM

Spring
R-CBM
R-CBM
R-CBM, ISAT
R-CBM, ISAT
R-CBM, ISAT

A frequency analysis of the database revealed several students had missing data (i.e.,
CBM or ISAT scores during varying time-points). There are various reasons for why a student
may be missing data including but not limited to: individual student mobility within and outside
of the district, student absences on assessment dates, or human error during data entry.
Consequently, a decision rule was employed to determine which students could be considered
participants. More specifically, students that remained in this study had to have at least six
consecutive data points across the scheduled data collection time-points (i.e., two years of data).
After applying the decision rule, the total number of participants were reduced by 898 students;
the final database included a total of 2,077 participants. Prior to applying this decision rule
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considerations were made for the cost and benefit its use would have on the overall utility and
interpretation of the study outcomes. See Table 2 for participant details.
Various demographic data were gathered of the students participating in the study
including: ethnicity (African American, Asian, Hispanic/Latino, and White), socio-economic
status (SES), and gender. This study dichotomizes SES into two categories. The low SES
sample is comprised of students that qualify to receive free or reduced price lunch. Students that
do not qualify for free or reduced price lunch make up the high SES sample. It should also be
noted that for the purposes of this study, ethnic categories are defined by the same definitions
adopted by the U.S. Census. In other words, broad ethnic categories were used to differentiate
this student demographic category. For example, the Hispanic/Latino category represents all
students whose ancestry originates in a country where Spanish is spoken and or originates from a
Latin America geographic region (e.g., Caribbean, South American, and or Central American
countries). Similarly, the Asian category is comprised of students whose ancestry originates from
various regions of Asia (i.e., East, Central, South, Southeast, and West Asia); countries of origin
are therefore located in Far East Asia, Southeast Asia, and or the Indian subcontinent regions.
Given the broad nature of ethnicity as a construct coupled with the complexity of individual
considerations, the exact make-up (i.e., percentage of ethnic group from one country or another)
of the various ethnic groups are not included within this study.
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Table 2
Descriptive Data: CBM and ISAT Scores by Ethnicity, Gender and SES
White
High SES
1st Grade
Fall LSF

Low SES

1st Grade
Fall R-CBM

Low SES

1st Grade
Winter RCBM

Low SES

1st Grade
Spring R-CBM

Low SES

28

55

192

809

39

17

140

500

29

48

213

790

41

36

42

17

136

1,106
541

146
30

184
56

439
199

1,875
826

Female

33

57

40

18

148

Male

507

30

48

220

805

Female

42

39

44

17

142

1,123

156

188

454

1,921

Male

541

30

56

199

826

Female

33

57

40

18

148

Male

507

30

48

220

805

Female

42

39

44

17

142

1,123

156

188

454

1,921

Male

541

30

56

199

826

Female

507

30

48

220

805

Male

33

57

40

18

148

Female

42

39

44

17

142

1,123

156

188

454

1,921

Female

Male

Total
High SES
2nd Grade
Fall R-CBM

Low SES

Male

583

35

65

220

883

Female

36

69

44

21

170

Male

526

35

57

238

856

Female

47

48

49

19

163

1,172

187

215

498

2,072

Male

563

35

65

220

883

Female

36

69

44

21

170

Male

526

35

57

238

856

Female

47

48

49

19

163

1,172

187

215

498

2,071

Total
High SES
2nd Grade
Winter RCBM

Low SES
Total
High SES

2nd Grade
Spring R-CBM
Low SES
Total

N

53

Total
High SES

Asian

31

Total
High SES

Hispanic/
Latino

534

Male

Total
High SES

African
American

Male

563

35

65

220

883

Female

36

69

44

21

170

Male

526

35

57

238

856

Female

47

48

49

19

163

1,172

187

215

498

2,072

(continued on the following page)
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Table 2 (continued)

High SES
3rd Grade
Fall R-CBM

Low SES

White

African
American

Hispanic/
Latino

Asian

N

Male

483

21

51

182

737

Female

27

41

32

15

115

Male

443

24

45

197

709

Female

32

26

36

14

108

985

112

164

408

1,669

Male

483

21

51

182

737

Female

27

41

32

15

115

Male

443

24

45

197

708

Female

32

26

36

14

109

985

112

164

408

1,669

Male

483

21

51

182

737

Female

27

41

32

15

115

Male

443

24

45

197

708

Female

32

26

36

14

109

985

112

164

408

1,669

Male

483

21

51

182

737

Female

27

41

32

15

115

Male

443

24

45

197

709

Female

32

26

36

14

108

985

112

164

408

1,669

Total
High SES
3rd Grade
Winter RCBM

Low SES
Total
High SES

3rd Grade
Spring R-CBM

Low SES
Total
High SES

3rd Grade ISAT

Low SES
Total
High SES

4th Grade
Fall R-CBM

Low SES

Male

483

21

51

182

737

Female

28

42

33

16

119

Male

439

25

46

198

708

Female

31

26

36

16

109

922

46

97

380

1,673

Male

483

21

51

182

737

Female

28

42

33

16

119

Male

439

25

46

198

708

Total
High SES
4th Grade
Winter RCBM

Low SES

Female

31

26

36

16

109

922

46

97

380

1,673

Male

483

21

51

182

737

Female

28

42

33

16

119

Male

439

25

46

198

708

Female

31

26

36

16

109

922

46

97

380

1,673

Total
High SES
4th Grade
Spring R-CBM

Low SES
Total

(Continued on following page)
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Table 2 (continued)

High SES
4th Grade ISAT

Low SES

White

African
American

Hispanic/
Latino

Asian

N

Male

483

21

51

182

737

Female

28

42

33

16

119

Male

439

25

46

198

708

Female

31

26

36

16

109

922

46

97

380

1,673

Male

482

22

53

183

740

Female

441

26

46

199

712

Male

28

42

34

16

120

Female

32

27

37

16

112

983

117

170

414

1,684

Total
High SES
5th Grade
Fall R-CBM

Low SES
Total
High SES

5th

Grade
Winter RCBM

Low SES

Male

482

22

53

183

740

Female

441

26

46

199

712

Male

28

42

34

16

120

Female

32

27

37

16

112

983

117

170

414

1,684

Male

482

22

53

183

740

Female

441

26

46

199

712

Male

28

42

34

16

120

Female

32

27

37

16

112

983

117

170

414

1,684

Male

482

22

53

183

740

Female

441

26

46

199

712

Male

28

42

34

16

120

Female

32

27

37

16

112

983

117

170

414

1,684

Total
High SES
5th Grade
Spring R-CBM

Low SES
Total
High SES

5th

Grade ISAT

Low SES
Total

A wide range of school-level data was also collected about the participant’s schools from
both the school district; percent of students who meet or exceed on the ISAT or are considered
low income (i.e., qualify for free or reduced price lunch), and the Illinois Interactive Report Card
(IIRC) including: the percent of minority students (White, African American, Hispanic/Latino,
and Asian), average class size, and the total school enrollment. Similar to individual student data,
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school-level data also varies across time. As a result, the school-level data included in this
sample are representative of their demographics at the last data time-point (spring of 5th grade).
Due to the dynamic nature of school data (i.e., student mobility, absences, etc.), the sample sizes
across time-points vary; ranging 1,673 and 2,072 (see Table 2). See Table 3 for relevant schoollevel data.

Table 3
School Demographics
Meets/Exceeds
School
Percentage
School 1
74.60
School 2
82.90
School 3
78.30
School 4
83.50
School 5
79.80
School 6
90.60
School 7
55.90
School 8
69.00
School 9
82.60
School 10
80.10
School 11
63.50
School 12
88.60
School 13
61.50
School 14
80.40
School 15
85.80
School 16
88.50
School 17
86.70
School 18
83.00
School 19
84.60
School 20
85.80
School 21
79.70
79.30
Averages/Total

Minority
Percentage
44.30
46.80
58.80
33.20
67.90
42.10
70.40
59.00
30.50
30.50
71.20
52.70
59.50
49.20
27.40
41.70
38.60
34.50
55.00
43.00
51.20
48.16

Low SES
Percentage
23.40
17.80
14.30
13.10
35.20
5.00
64.30
38.20
5.50
4.40
62.60
9.70
39.30
11.10
5.70
9.20
3.00
14.10
16.20
8.50
15.60
19.64

School
Size
513
647
435
429
766
642
549
466
456
517
468
679
699
503
541
466
729
594
764
485
822
583

Average
Class Size
24
26
26
24
25
26
23
25
26
26
23
26
27
25
24
27
27
25
26
26
27
26

N
97
110
70
112
62
144
105
89
93
104
90
76
98
80
92
83
120
71
157
79
145
2,077
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Measures

Letter Sound Fluency.

Similar to the Letter Naming Fluency Measure, the Letter Sound Fluency measure was
developed to monitor early phonemic awareness skill development in early grades.

Like

alphabetic knowledge, automaticity in letter-sound correspondence is considered a strong
predictor of future reading success (Adams, 1990; Burke, Hagan-Burke, Kwok, & Parker, 2009;
Good, Simmons, & Kame’enui, 2001; Lundberg, Frost, & Petersen, 1988; Torgesen, 2002). To
administer, students are asked to provide the most common sound of a series of randomly presented
letters. The instructions are as follows:
Here are some letters (point to the student’s copy of the probe). Begin here, pointing to
the first letter) and tell me the sounds (with emphasis) of as many letters as you can. If
you come to a letter you don’t know, I’ll tell it to you. Are there any questions? Put your
finger under the first letter. Ready, begin. (Shinn & Shinn, 2002)

The administration environment, positioning, and scoring of the LSF is identical to the
administration procedures of the Letter Naming Fluency CBM. Similarly, LSF has demonstrated
adequate psychometric qualities (Elliottt, Lee, & Tollefson, 2001; Ritchey, 2008; Shinn & Shinn,
2002; Speece & Case, 2001). Letter recognition and fluency measures have demonstrated an interrater reliability coefficient of .82, a test re-test reliability coefficient of .83, and an alternate form
reliability coefficients between .82 and .93 (Elliottt, Lee, & Tollefson, 2001; Speece & Case,
2001).
Further, letter sound measures have demonstrated adequate validity coefficients.
Concurrent validity analysis with select Woodcock-Johnson Psychoeducational Achievement
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Battery subtests (Broad Reading, Skills Cluster, and letter-word identification) produced
coefficients of .58, .72, and .62. LSF concurrent validity with the Teacher Rating Questionnaire
yielded a coefficient of .62 for the Prereading section. Concurrent validity coefficients for the
Developing Skills Checklist, the Test of Phonological Awareness, and select subtest scores of the
Kaufman Brief Intelligence Test (Verbal Score, Nonverbal Score, and Composite) yielded wide
range of coefficients including: .69, .68, .55, .25, and .50 (Elliott, Lee, & Tollefson, 2001).
Criterion-related validity coefficients for LSF on the same battery of assessments fell between
.58 and .75 (Elliott, Lee, & Tollefson, 2001; Speece & Case, 2001).
Reading-Curriculum Based Measurement (R-CBM).

CBM is a reliable and valid indicator of basic reading skills and a method of monitoring
student response to educational programming and growth (Deno, 1985; Fuchs & Deno,1991;
Fuchs, Fuchs, & Hamlett, 2007; Hintze, Owen, Shapiro, & Daly, 2000; Marston, 1989; Shinn,
1989; Shinn, Good, Knutson, Tilly, & Collins, 1992; Silberglitt, Burns, Madyun, & Lail, 2006;
Silberglitt & Hintze, 2007; Wayman, Wallace, Wiley, Tichá, & Espin, 2007). Readingcurriculum based measurement (R-CBM) is considered a general outcome measure of reading
(Fuchs & Deno, 1991; Fuchs, Fuchs, & Hamlett, 2007; Hintze, Owen, Shapiro, & Daly, 2000;
Marston, 1989; Shinn, 1989; Silberglitt, Burns, Madyun, & Lail, 2006; Silberglitt & Hintze,
2007), and as such is often used as both benchmarking and progress monitoring tool (Wayman,
Wallace, Wiley, Tichá, & Espin, 2007). To administer, each student was asked to read aloud
from three random 250-300 word passages for approximately one minute. The instructions are
as follows:
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When I say “Begin,” start reading aloud at the top of this page. Read across the page
(demonstrate by pointing). Try to read each word. If you come to a word you don’t know,
I’ll tell it to you. Be sure to do your best reading. Are there any questions? (Shinn &
Shinn, 2002)

The examiner seated opposite of the student begins timing when the student reads the first word.
The examiner must follow along with the student on a matching passage to accurately identify
where the student ends at end of one minute. All words that are read incorrectly within the one
minute time allotted are marked with a slash (/) noting the error in the examiner’s booklet. If the
student shows signs of struggle or pauses while reading, the administrator must allow the student
three seconds before prompting the student with the word where the pause or struggle occurs. In
the event this happens the word is also marked with a slash and considered incorrect. At the end
of one minute, the administrator says, “Stop” and marks where the student ends with a bracket (
]). At which time the examiner records the number of words read correctly (WRC) along with
errors. WRC are deemed words that the student pronounces correctly within the context of the
sentence or passage; or are words that the student is able to self-correct within the three-second
grace period. Errors are considered words that are either pronounced incorrectly, substituted,
omitted, or are provided by the examiner due to a student pause for three or more seconds. At the
end of the administration, the examiner records the number of WRC and errors for the three probes.
The reported score is the median score for the number of WRC and errors from all three passages.
This study utilizes the WRC data compiled in Aimsweb.
Reading-CBMs have demonstrated consistently strong test-retest reliability, ranging from
.82-.97 in grades 1-4 (Daly, Wright, Kelly, & Martens, 1997; Hartman & Fuller, 1997; Hosp &
Fuchs, 2005; Wayman, Wallace, Wiley, Tichá & Espin, 2007) as well as alternate-form reliability
ranging from .75-.96, with most coefficients for both above .90 (Shinn, Deno, & Espin, 2000;
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Wayman, Wallace, Wiley, Tichá & Espin, 2007). More specifically, Aimsweb probes have
demonstrated strong alternate-form reliability ranging from .82 and .90 in grades 1-4 (Shinn &
Shinn, 2002). R-CBMs have also produced a strong inter-rater reliability coefficient of .99
(Wayman, Wallace, Wiley, Tichá, & Espin, 2007).
Focusing on validity, R-CBMs have also demonstrated good criterion validity with reading
comprehension on the well know Stanford Achievement Test with a correlation of .91 (Fuchs,
Fuchs, & Maxwell, 1988; Shinn, Good, Knutson, Tilly, & Collins, 1992; Wayman, Wallace,
Wiley, Tichá & Espin, 2007) along with a coefficient ranged from .63 to .90, with most above .80
(Wayman, Wallace, Wiley, Tichá & Espin, 2007). Converging evidence found via the Hosp and
Fuchs validity research revealing a correlation of .90 between CBMs and the Woodcock Reading
Mastery Test-Revised (2005). Studies that demonstrate the relationship between CBM scores and
HSTs (Minnesota Comprehensive Assessment) show that CBMs have a predictive validity
correlation of .57 for Grade 1 and .67 for Grade 2, as well as a concurrent correlation coefficient
of .71 for Grade 3 (Silberglitt & Hintze, 2005). To assure that R-CBM probes were grade
appropriate, Aimsweb R-CBM probes were examined using Lexile-graded standards to estimate
reading passage difficulty (Shinn & Shinn, 2002; Stenner & Burdick, 1997). Additionally,
Aimsweb passages were correlated between several readability formulas including: Deale-Chall,
Flesh, Powers-Sumner-Kearl, SMOG, and the Spache with correlations ranging between .78-.98.
The Illinois Standards Achievement Test (ISAT).

The reading section of the ISAT was designed to assess the extent to which students
meet the Illinois Learning Standards (1985) as determined by Illinois teachers and curriculum
experts in cooperation with the Illinois State Board of Education (ISBE). Student achievement
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on the exam is measured on four levels: Exceeds Standards, Meets Standards, Below Standards,
and Academic Warning. School-wide performance outcomes on the ISAT are also used to
determine the school’s adequate yearly progress (AYP) on legislative education goals. Students
in grades 3-8 are assessed annually and the established state reading goals are two-fold
(ISBEDA, 2012). (1) Students should have the ability to read with understanding and fluency.
(2) Students should be able to read and understand literature that is representative of a variety of
concepts, time-periods, and cultures. Updates made to the 2013 version of the ISAT revealed that
20% of the items were written to reflect the integration of the Common Core Standards in to the
Illinois Learning Standards (ISBE, 2013).
The ISAT is administered in early to mid-March of each school year. There are three
sessions that encompass the reading portion of the ISAT. Each section is administered in a
testing session lasting no less than 45 minutes in length. Students that are actively working on
test materials at the end of the 45 minutes are given 10 additional minutes to complete that
portion of the exam for a total 55 minutes. Exceptions are only made for students that have
specifications made for standardized testing modifications in their Individualized Education Plan
(IEP), Section 504 Plan, or are students with limited English proficiency (LEP). The first
reading session consists of 30 multiple-choice questions, six short passages, and Stanford
Achievement Test, Tenth Edition (SAT 10) norm-referenced questions. Session two consists of
two longer passages, 20 multiple-choice questions, and one extended-response item. Much like
the previous session, session three encompasses two to three passages, 20 multiple-choice
questions, and one extended-response item.
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The 2014 version of the ISAT marked its final administration. As such, additional
variations made to the assessment reflect the full integration of the Common Core State
Standards into the Illinois Learning Standards. The 2014 version of the ISAT replaced the SAT
10 items with items that were aligned to the Common Core State Standards (CCSS) for English
Language Arts (ISBE). Although the administration time and session remained the same, the
number of extended response questions were reduced (one instead of two) and 50 of the 60 items
in the reading portion were aligned with the CCSS. The remaining 10 multiple-choice items
served to link the 2014 assessment to the 2013 assessment (ISBE, 2014).
Prior to administering the ISAT each student is given their own labeled testing booklet to
record their own answers. All students are required to use only soft leaded (No. 2) pencils to
answer all items. All items in the reading portion are multiple-choice with the exception of the
two extended response items. Upon being prompted to complete their personal information the
standardized administration prompt is as follows:
In a few minutes you will begin session 1 of the reading test. Each passage you read is
like something you would read at home or at school. You will have at least 45 minutes to
read the passages and answer the questions in session 1.
Session 1 contains four passages. You will see specific directions as to which passage or
passages you should use to help you answer the questions. It is very important that you
read all the directions that appear on the pages in Session 1. (ISBE, 2014)
The instructor must then read through a series of practice items for the students to follow along.
The instructions continue with:
You will have at least 45 minutes to finish this session. I will tell you when there are 15
minutes left. After 45 minutes, if you are still working you may have up to 10 or more
minutes to work on the test questions.
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I cannot help you with any words you do not know, but you can look back at the passages
to help you answer the questions. You may underline or highlight words or sentences in
the passages or questions if that helps you answer the questions. However, do not use the
highlighter as part of your responses.
When you have finished, close your booklet and sit quietly until I say, “Stop.”(ISBE,
2014)
There are similar standardized prompts for each of the ISAT reading sections. The end of the
testing sessions all testing materials are immediately collected and returned to the designated
School Coordinator and then to the testing contractor.
The ISBE Division of Assessment (ISBEDA) provides updated technical adequacy
reports on an annual basis. These reports are particularly important given Illinois’s adoption of
the CCSS and its resulting changes to the test items. Tests administered between 2010 and 2014
yielded moderate to high reliability estimates. Internal consistency coefficients ranged from .91.93 for Grade 3, .90-.92 for 4th grade, and .90-.92 for 5th grade ISAT reading sections (IBSEDA,
2010, 2011, 2012, 2013, 2014). Further, coefficients per sub-group population (ethnicity and
SES) range from .82-.93 respectively (ISBEDA, 2010, 2011, 2012, 2013, 2014). Inter-rater
reliability coefficients for the extended response items are between .98-.99 for grades 3-5. As
previously mentioned, ISAT outcomes fall within four different classifications (Academic
Warning, Below Standards, Meets Standards, and Exceeds Standards). Each of the classifications
correspond with a series of cut scores that are criterion-referenced; related to the reliabilities of
the tests which they are based (ISBEDA, 2010, 2011, 2012, 2013, 2014).
The ISAT is a product of the collaboration between Illinois teachers, curriculum experts,
and ISBE. Examining the internal structure of the ISAT reveals that the reading sub-scale
correlations range from .58-.97 for grade 3, .55-.96 for grade 4, and .39-.97 for 5th grade
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(ISBEDA, 2010, 2011, 2012, 2013, 2014). Concurrent validity estimates prior to 2014 yielded
moderate to high correlations. Specifically, full ISAT – SAT 10 item correlations were compared
to ISAT (excluding SAT 10) – SAT 10 item correlations for grades 3-5. As expected, full ISAT
– SAT 10 correlations are higher (.95-.97) than the ISAT – SAT 10 correlations that exclude
SAT 10 items (.78-.83) (ISBEDA, 2010, 2011, 2012, 2013).

Procedures

This study was approved by the Institutional Review Board (IRB) of Northern Illinois
University (NIU). Given the extant nature of the data utilized in this study, this research study
met the criteria for exemption. Following IRB approval the school district (i.e., Executive
Director, Research & Assessment) granted access to their stored longitudinal student dataset
(student-level data) for the purposes of completing this research study. Prior to obtaining this
dataset individual student cases were de-identified; all student names were removed leaving
unique identifiers (numbers assigned by the district enrollment system) to link each participant
with their data. District-level data was obtained from the Illinois Interactive Report Card (IIRC);
an online resource for accessing school- and district-level testing and accountability information
for Illinois Schools. This database is accessible to the public and provides student and teacher
demographic, performance, and additional district environment data (i.e., student, educator, and
finance information). Student- and school-level data were combined to compile the total
database.
Early literacy and Reading - CBM data were collected at each school three times during
the school year utilizing standardized administration procedure (see Measures section). The data
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collected at the school level was compiled by the district via Aimsweb (an online data
management system). Data collections took place during universal screening windows that are
generally open during the months of September (fall), January (winter), and May (spring) for
five consecutive years. These universal assessments are a part of the general education
curriculum offered to all students; thus, parental consent was not required for data collection.
Due to the various schools, students, and professionals that are included in these data in addition
to its extant nature, fidelity in assessment administration and procedure integrity could not be
authenticated.
As an annual exam, ISAT data are collected once during the school year in a standardized
process (see Measures section). The ISAT is typically administered over the course of two
school days by trained teachers and other varying school professionals. The ISAT is first
administered to students in the spring (late February through mid-March) beginning during their
third grade year. The reading portion of the ISAT has three separate sections that have a
minimum administration time of 45 minutes but can extend to 55 minutes if needed by the
students or as prescribed in the student’s IEP, Section 504 Plan, or if they have LEPDa
Statistical Approach
Potential achievement gap at each time point. Univariate (ANOVA) and multivariate
(MANOVA) analyses of variance were used to determine whether achievement gaps emerge in
reading data due to the 1st and 5th grades of the participating cohort. These two statistical
techniques analyzed the variability in data by comparing the significance of any differences
between group means (O’Connell & McCoach, 2008). More specifically, these analyses
determined whether there are statistically significant differences between the mean reading score
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(i.e., CBM and ISAT) obtained by the students of each of the dependent variable (i.e., Ethnicity,
SES, and Gender) groups.
First, one Ethnicity (White, Asian, Hispanic/Latino, African American) x SES (receiving
free/reduced lunch or not receiving free/reduced lunch) x Gender univariate analyses of variance
(ANOVA) was conducted with fall Grade 1 LSF scores as the dependent variable. Then, two
Ethnicity (White, Asian, Hispanic/Latino, African American) x SES (receiving free/reduced
lunch or not receiving free/reduced lunch) x Gender multivariate analyses of variance
(MANOVAs) analyses were conducted with Grade 1 R-CBM scores and Grade 2 R-CBM scores
from the fall, winter, and spring as the dependent variables. Finally, three Ethnicity (White,
Asian, Hispanic/Latino, and African American) x SES (receiving free/reduced lunch or not
receiving free/reduced lunch) x Gender MANOVAs were conducted with Grades 3-5 R-CBM
(fall, winter, and spring) and ISAT (spring) scores, Grade 4 R-CBM (fall, winter, and spring) and
ISAT (spring) scores, and Grade 5 R-CBM (fall, winter, and spring) and ISAT (spring) scores as
the dependent variables.
Meaningful interactions between student characteristics and outcome scores. Meaningful
interactions between student characteristics and R-CBM (fall, winter, and spring) and ISAT
scores were also assessed. In each analysis, the Wilks’ Lambda for the interaction coefficients
(Ethnicity x SES, Ethnicity x Gender, SES x Gender, and Ethnicity x SES x Gender) were
examined to investigate interactions between the independent variables (i.e., Ethnicity, SES, and
Gender). Follow-up ANOVAs were conducted to determine which time-points the respective
reading scores differed significantly. Finally, post-hoc analyses identified which levels of the
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independent variables within the interactions were responsible for the significant score
differences identified by the previous ANOVA analyses.
Growth over time in reading achievement scores. Schools are complex organizations
with unique processes, practices, and structures. Research must be careful to consider school’s
unique hierarchical structure; students are nested within classrooms, classrooms are nested
within schools, schools are nested within districts, and etc. Historically, school-based research
techniques lacked adequate control over school characteristics and processes (Willms &
Raudenbush, 1989). Further, previously used techniques also neglected to take into account
interaction effects between student- and school-level characteristics (Byrne & Gallagher, 2004).
For example, due to the nested nature of schools student scores can be considered correlations
due to grouping effects thus violating the assumption of independence; a key component
underlying many parametric and traditional statistical techniques (Goldstein, 1995; Hox, 2002;
Kreft & deLeeuw, 1998; Raudenbush & Bryk, 2002; Snijders & Bosker, 1999).
Due to the nested nature of school related data, two hierarchical linear models were
constructed to assess the relationship between student- and school-level characteristics;
specifically to determine the extent to which Level-1 student predictors (Ethnicity, SES, Gender,
and Grade 1 fall LSF scores) and Level-2 school predictors (Meets/Exceeds on ISAT Percentage,
Low SES Percentage, Minority Population Percentage, Average Class Size, and School size)
significantly effect on reading growth as measured by R-CBM (fall Grade 1 – spring Grade 5)
and ISAT (Grade 3 – Grade 5) scores over time (n = 1,359). Two additional models were
constructed to determine the extent to which Level-1 student predictors (Ethnicity, SES, Gender,
and Grade 1 fall LSF scores) and Level-2 school predictors (Meets/Exceeds on ISAT Percentage,
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Low SES Percentage, Minority Population Percentage, Average Class Size, and School size)
significantly affect the acceleration or deceleration of growth in R-CBM and ISAT scores across
time (n = 1,359). Models-1 and -2 evaluated the effect of the Level-1 and -2 predictors on the
growth of R-CBM scores (Model 1) and their trajectory across time (Model 2). Similarly,
Models-3 and -4 evaluated the effect of the Level-1 and -2 predictors on the growth of ISAT
scores (Model 3) and their trajectory across time (Model 4).
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CHAPTER 4

RESULTS

This study was driven by three major research questions. (1) Do achievement gaps
emerge when early literacy and reading achievement data are investigated longitudinally? If yes,
are there meaningful interactions between student characteristics? Then, (2) to what extent do
reading growth rates differ as a function of student sub-group and or school characteristics?
Analysis of these data began with an examination of these data’s descriptive statistics (Table 4).
Table 4
Means and Standard Deviations of CBM and ISAT Scores by Ethnicity, Gender, and SES
African
Hispanic/
White
American
Latino
Asian
High SES
1st Grade
Fall LSF

Low SES

Male

38.87 (14.13)

40.82 (13.93)

36.82 (14.01)

44.96 (15.64)

809

Female

41.36 (15.35)

43.72 (16.57)

38.71 (15.74)

47.54 (16.25)

790

Male

36.87 (12.01)

30.32 (15.54)

30.95 (14.40)

41.47 (18.63)

140

Female

41.51 (18.27)

35.06 (19.27)

33.95 (14.47)

48.24 (14.07)

136

40.04 (14.85)

36.16 (17.41)

35.41 (14.82)

46.21 (16.03)

1875

Male

30.40 (32.80)

29.27 (34.08)

21.25 (29.31)

61.34 (45.27)

826

Female

38.60 (40.42)

44.23 (39.62)

26.35 (25.88)

60.90 (50.26)

805

Male

25.58 (30.14)

7.95 (15.01)

12.98 (18.00)

36.67 (48.26)

148

Female

27.79 (31.21)

15.62 (27.91)

12.64 (20.01)

59.47 (59.23)

142

33.86 (36.54)

20.94 (31.16)

18.78 (24.77)

60.08 (48.49)

1921

Male

61.56 (37.69)

52.20 (36.47)

43.91 (32.41)

92.99 (42.08)

826

Female

71.69 (42.53)

81.33 (41.76)

56.08 (32.37)

97.29 (45.09)

805

Male

56.06 (39.92)

30.21 (26.24)

34.78 (25.14)

58.72 (51.50)

148

Female

56.81 (37.40)

37.23 (35.04)

34.32 (27.78)

87.47 (54.48)

142

65.79 (45.07)

46.03 (38.53)

42.83 (30.96)

93.51 (44.92)

1921

Total
High SES
1st Grade
Fall R-CBM

Low SES
Total
High SES

1st Grade
Winter RCBM

Low SES
Total

N

(continued on following page)
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High SES
1st Grade
Spring R-CBM

Low SES

White

African
American

Hispanic/
Latino

Asian

N

Male

91.82 (39.71)

84.63 (36.75)

72.36 (34.26)

118.60 (42.57)

826

Female

100.31(43.86)

109.90 (37.85)

84.83 (37.16)

119.25 (42.36)

805

Male

79.39 (43.15)

49.54 (31.71)

59.20 (31.05)

80.11 (55.41)

148

Female

83.95 (38.48)

65.49 (42.55)

61.36 (33.03)

113.29 (58.59)

142

94.99 (41.99)

71.88 (42.81)

70.17 (35.28)

117.19 (44.20)

1921

83.02 (37.36)

76.91 (35.65)

66.57 (32.21)

107.14 (41.28)

883

Total
High SES
2nd Grade
Fall R-CBM

Low SES

Male
Female

91.59 (41.00)

99.57 (39.22)

76.82 (42.48)

110.88 (42.26)

856

Male

65.97 (38.18)

48.97 (31.58)

52.64 (29.99)

81.29 (51.91)

170

Female

76.72 (36.83)

51.67 (40.73)

60.02 (32.54)

104.21 (57.23)

163

86.09 (39.78)

64.36 (41.11)

64.94 (35.72)

107.72 (43.18)

2072

Male

108.25(37.15)

106.40 (31.30)

92.55 (39.30)

125.20 (41.39)

883

Female

117.31(40.14)

121.97 (43.16)

100.82 (39.54)

130.91 (41.59)

856

Male

93.11 (45.24)

71.74 (34.75)

82.89 (30.39)

96.67 (53.97)

170

Female

106.34(36.84)

76.63 (47.58)

84.55 (33.88)

119.89 (56.10)

163

111.78(39.13)

88.88 (44.10)

90.94 (36.93)

126.52 (43.13)

2072

Male

123.64(40.28)

114.91 (42.23)

108.69 (42.01)

140.19 (44.42)

883

Female

132.02 40.48)

135.57 (46.31)

119.82 (37.79)

146.61 (39.26)

856

Male

104.89(48.57)

83.20 (40.00)

99.36 (30.76)

110.29 (57.77)

170

Female

118.23(38.98)

93.40 (49.38)

99.78 (34.38)

130.37 (63.74)

163

126.61(40.97)

101.56 (48.09)

107.70 (37.85)

141.62 (44.10)

2072

Male

110.99(36.64)

105.62 (36.46)

99.12 (30.79)

136.58 (35.05)

737

Female

118.75(38.89)

121.63 (52.71)

112.76 (40.40)

139.96 (33.93)

709

Male

101.70(37.24)

72.12 (38.53)

90.59 (38.59)

116.93 (35.53)

115

Female

106.59(38.12)

87.04 (43.21)

86.39 (30.42)

141.71 (54.73)

108

114.08(37.95)

92.47 (46.33)

98.40 (36.25)

128.90 (46.70)

1669

Total
High SES
2nd Grade
Winter RCBM

Low SES
Total
High SES

2nd Grade
Spring R-CBM

Low SES
Total
High SES

3rd Grade
Fall R-CBM

Low SES
Total
High SES

3rd

Grade
Winter RCBM

Low SES

Male

131.78(35.49)

124.90 (32.78)

117.33 (27.35)

148.35 (35.72)

737

Female

141.24(37.55)

140.58 (43.77)

132.82 (41.00)

155.20 (35.56)

709

Male

122.56(30.44)

91.63 (38.80)

107.47 (29.69)

134.80 (38.56)

115

Female

131.38(36.61)

112.85 (45.02)

112.28 (30.41)

157.86 (52.38)

108

135.77(36.66)

113.29 (44.15)

118.55 (33.75)

151.49 (36.58)

1669

Male

145.50(38.98)

134.71 (34.24)

129.27 (39.26)

164.81 (34.73)

737

Female

156.11(35.78)

158.75 (46.55)

148.18 (40.92)

168.26 (34.99)

709

Male

136.52(32.84)

109.05 (38.11)

121.19 (28.83)

138.07 (54.84)

115

Total
High SES
3rd Grade
Spring R-CBM

Low SES

Female
Total

140.56(42.78)

125.92 (44.00)

126.44 (31.92)

171.43 (54.34)

108

149.87(37.95)

128.43 (44.34)

132.26 (37.50)

165.72 (36.83)

1669

(continued on the following page)
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High SES
3rd

Grade ISAT

Low SES

White

African
American

Hispanic/
Latino

Asian

N

Male

221.92(22.97)

214.10 (28.18)

208.90 (24.27)

228.19 (22.46)

737

Female

225.76(23.53)

225.83 (23.90)

219.22 (25.30)

233.47 (21.72)

709

Male

207.30(19.81)

185.51 (28.43)

203.16 (26.90)

221.47 (27.53)

115

Female

213.97(21.54)

200.50 (27.76)

200.86 (24.33)

232.07 (37.10)

108

222.99(23.36)

202.99 (31.25)

208.85 (25.85)

230.62 (23.05)

1669

131.24(33.92)

122.24 (32.27)

119.00 (28.26)

152.16 (35.19)

737

Total
High SES
4th Grade
Fall R-CBM

Low SES

Male
Female

139.89(36.49)

143.16 (43.88)

128.93 (39.46)

157.53 (37.77)

708

Male

125.18(39.32)

93.26 (39.93)

107.45 (31.89)

133.06 (46.07)

119

Female

129.35(37.05)

108.27 (44.64)

108.33 (32.38)

153.50 (47.34)

109

134.88(35.60)

112.96 (44.49)

117.14 (34.08)

154.05 (37.59)

1673

Male

149.51(35.22)

137.62 (35.66)

138.20 (28.76)

166.23 (38.10)

737

Female

158.5(36.99)

159.60 (48.23)

146.52 (36.22)

179.42 (119.00)

708

Male

136.43(47.86)

106.50 (44.61)

122.85 (34.39)

145.38 (42.76)

119

Female

148.65(36.43)

129.81 (45.90)

125.19 (30.11)

180.75 (53.40)

109

153.17(36.80)

129.19 (48.13)

134.63(33.ϧ48)

172.32 (87.57)

1637

Male

166.11(36.79)

155.62 (38.29)

152.00 (31.12)

182.26 (35.17)

737

Female

174.39(38.19)

168.84 (57.86)

164.39 (42.86)

188.70 (41.95)

708

Male

150.57(34.62)

117.24 (47.99)

137.00 (34.51)

162.56 (42.42)

119

Female

164.39(35.79)

144.04 (46.96)

140.08 (32.22)

188.31 (45.39)

109

169.32(37.64)

141.74 (52.12)

149.87 (36.88)

184.83 (39.48)

1673

Male

235.53(22.13)

226.86 (20.61)

221.45 (24.53)

246.07 (20.72)

737

Female

241.65(24.46)

236.80 (23.92)

231.41 (25.56)

250.80 (23.80)

708

Male

220.71(25.44)

199.64 (28.40)

213.73 (23.10)

229.75 (23.07)

119

Female

237.26(29.25)

212.50 (33.83)

216.28 (23.66)

243.31 (28.38)

109

237.90(23.87)

215.74 (31.02)

221.55 (25.06)

247.60 (22.99)

1673

Male

144.69(37.12)

134.55 (32.32)

130.68 (35.71)

167.68 (35.36)

740

Female

154.31(38.58)

161.46 (42.14)

146.83 (39.28)

176.11 (37.12)

712

Male

126.61(39.57)

108.86 (39.67)

120.32 (31.26)

151.56 (43.31)

120

Female

146.16(46.01)

121.04 (52.14)

122.03 (42.14)

180.19 (46.10)

112

148.54(38.57)

128.19 (46.26)

131.09 (38.49)

171.59 (37.31)

1684

Total
High SES
4th Grade
Winter RCBM

Low SES
Total
High SES

4th Grade
Spring R-CBM

Low SES
Total
High SES

4th Grade ISAT

Low SES
Total
High SES

5th Grade
Fall R-CBM

Low SES
Total
High SES

5th

Grade
Winter RCBM

Low SES
Total

Male

162.46(36.23)

153.91 (28.80)

147.70 (30.62)

180.15 (34.32)

740

Female

170.68(38.82)

172.04 (41.81)

155.20 (50.53)

186.55 (39.84)

712

Male

148.96(45.87)

123.12 (36.82)

134.62 (33.57)

170.19 (45.22)

120

Female

167.25 (34.40)

128.15 (62.41)

193.19 (45.33)

112

165.92 (37.92)

140.94 (47.76)

183.34 (38.06)

1684

140.08 (38.80)
145.45 (39.58)
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(continued on following)
Table 4 (continued)

High SES
5th Grade
Spring R-CBM

Low SES

Male

5th Grade ISAT

Low SES
Total

African
American

Hispanic/
Latino

Asian

N

176.30 (35.33)

165.55 (25.65)

165.40 (30.26)

190.27 (40.75)

740

Female

183.11 (37.79)

185.85 (40.56)

174.85 (46.91)

201.70 (35.81)

712

Male

164.75 (37.69)

133.45 (46.74)

153.79 (33.26)

180.38 (44.07)

120

Female

165.50 (54.88)

143.67 (56.96)

158.41 (31.45)

208.00 (40.48)

112

178.68 (37.53)

153.49 (49.02)

164.11 (36.75)

196.07 (39.01)

1684

Male

246.06 (21.36)

228.77 (21.29)

227.06 (24.87)

254.80 (23.58)

740

Female

251.42 (25.26)

248.88 (24.09)

239.43 (20.95)

260.32 (21.04)

712

Male

228.68 (21.34)

213.76 (22.45)

224.18 (23.08)

238.00 (30.27)

120

Female

239.22 (19.20)

221.41 (25.91)

228.76 (21.94)

257.69 (31.83)

112

247.75 (23.53)

226.15 (26.80)

230.20 (23.41)

256.92 (23.43)

1684

Total
High SES

White

Research Question 1

Potential achievement gap at each time point

Grade 1 Fall LSF. An Ethnicity x SES x Gender ANOVA was conducted on Grade 1 fall
LSF scores (n = 1,875). Main effects were found for Ethnicity, F(3, 1,859) = 12.311, p<.001;
SES, F (1, 1,859) = 13.030, p<.001; and Gender, F(1, 1,859) = 9.236, p<.05. These scores
suggest that overall, females scored higher than males and higher SES students scored higher
than lower SES students. Significant differences exist between Asian students and all other
ethnic groups, with Asian students scoring the highest. White students scored higher than
Hispanic/Latino students. There were no significant differences between African American
students and White or Hispanic/Latino students. See Table 4.
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Table 5
ANOVA on Achievement Gap by Early Literacy Time-Point
Source
1st Grade Fall LSF
Gender
Ethnicity
SES
Gender x Ethnicity
Gender x SES
Ethnicity x SES
Gender x Ethnicity x SES
Error
Note. *p< .05; ** p< .001

MS

d.f.

F

p

2,137.16
2,848.72
3,015.12
32.25
219.57
658.87
15.17
231.39

1
3
1
3
1
3
3
1,859

9.24
12.31
13.03
.139
.949
2.85
.066

.002*
.000**
.000**
.936
.330
.036*
.978

Grade 1 Fall, Winter, and Spring R-CBM. An Ethnicity x SES x Gender MANOVA was
conducted with Grade 1 fall R-CBM, winter R-CBM, and spring R-CBM scores as the dependent
variables (n = 1,921). Significant main effects were found for Ethnicity (Wilks’ lambda = .950, F
(9, 4,631) = 11.072, p<.001), SES (Wilks’ lambda = .971, F (3, 1,903) = 18.814, p<.001), and
Gender (Wilks’ lambda = .991, F (3, 1,903) = 5.665, p<.05. Further analysis revealed significant
main effects for Ethnicity during the fall (F (3, 1,905) = 24.807, p<.001), winter (F (3, 1,905) =
30.669, p<.001), and spring (F (3, 1,905) = 24.539, p<.001) with Asian students scoring the
highest during each time-point (fall, winter, and spring). White students scored higher than
Hispanic/Latino students in the fall and both African American and Hispanic/Latino students in
the winter and spring. There were no significant differences between African American and
Hispanic/Latino students. There were significant main effects for SES during the fall
(F (1, 1,905) = 23.575, p<.001), winter (F (1, 1,905) = 43.506, p<.001), and spring (F (1, 1,905)
= 56.025, p<.001) with higher SES students scoring higher than their lower SES peers during
each time-point (fall, winter, and spring). There were significant main effects for Gender during
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the fall (F (1, 1,905) = 6.608, p<.05), winter (F (1, 1,905) = 14.605, p<.001), and spring (F (1,
1,905) = 16.490, p<.001) with females scoring higher than their male peers during each timepoint (fall, winter, and spring). See Table 5.
Table 6
MANOVA on 1st Grade R-CBM Achievement Gap
Source
1st Grade Fall R-CBM
Gender
Ethnicity
SES
Gender x Ethnicity
Gender x SES
Ethnicity x SES
Gender x Ethnicity x SES
Error
1st Grade Winter R-CBM
Gender
Ethnicity
SES
Gender x Ethnicity
Gender x SES
Ethnicity x SES
Gender x Ethnicity x SES
Error
st
1 Grade Spring R-CBM
Gender
Ethnicity
SES
Gender x Ethnicity
Gender x SES
Ethnicity x SES
Gender x Ethnicity x SES
Error
Note. *p< .05; ** p< .001

MS

df

F

p

9,577.32
36,047.30
34,170.39
814.13
53.69
2,417.97
1,919.34
1,449.43

1
3
1
3
1
3
3
1,905

6.61
24.87
23.58
.562
.037
1.67
1.324

.010*
.000**
.000**
.640
.847
.172
.265

22,285.78
48,643.17
68,936.09
1,991.97
1,024.15
4,426.68
3,507.74
1,584.43

1
3
1
3
1
3
3
1,905

14.07
30.70
43.51
1.26
.646
2.79
2.21

.000**
.000**
.000**
.288
.422
.039*
.085

27,904.82
41,526.27
94,809.04
2,158.99
212.90
5,365.30
3,609.91
1,692.26

1
3
1
3
1
3
3
1,905

16.49
24.54
56.03
1.28
.126
3.17
2.13

.000**
.000**
.000**
.281
.723
.023*
.094
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Grade 2 Fall, Winter, and Spring R-CBM. An Ethnicity x SES x Gender MANOVA was
conducted with Grade 2 fall R-CBM, winter R-CBM, and spring R-CBM scores as the dependent
variables (n = 2,072). Significant main effects were found for Ethnicity (Wilks’ lambda = .955, F
(9, 4,999.047) = 10.657, p<.001), SES (Wilks’ lambda = .969, F (3, 2,054) = 22.126, p<.001),
and Gender (Wilks’ lambda = .992, F (3, 2,054) = 5.790, p<.05. Further analysis revealed
significant main effects for Ethnicity during the fall (F (3, 2,056) = 28.183, p<.001), winter (F
(3, 2,056) = 17.795, p<.001), and spring (F (3, 2,056) = 14.286, p<.001) with Asian students
scoring the highest during each time-point (fall, winter, and spring). White students scored
higher than African American and Hispanic/Latino students in the fall, winter, and spring. There
were no significant differences between African American and Hispanic/Latino students. There
were significant main effects for SES during the fall (F (1, 2,056) = 57.112, p<.001), winter (F
(1, 2,056) = 56.897, p<.001), and spring (F (1, 2,056) = 58.703, p<.001) with higher SES
students scoring higher than their lower SES peers during each time-point (fall, winter, and
spring). There were significant main effects for Gender during the fall (F (1, 2,056) = 15.459,
p<.001), winter (F (1, 2,056) = 12.873, p<.001), and spring (F (1, 2,056) = 14.562, p<.001) with
females scoring higher than their male peers during each time-point (fall, winter, and spring).
See Table 7
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Table 7
MANOVA on 2nd Grade R-CBM Achievement Gap
Source
2nd Grade Fall R-CBM
Gender
Ethnicity
SES
Gender x Ethnicity
Gender x SES
Ethnicity x SES
Gender x Ethnicity x SES
Error
nd
2 Grade Winter R-CBM
Gender
Ethnicity
SES
Gender x Ethnicity
Gender x SES
Ethnicity x SES
Gender x Ethnicity x SES
Error
nd
2 Grade Spring R-CBM
Gender
Ethnicity
SES
Gender x Ethnicity
Gender x SES
Ethnicity x SES
Gender x Ethnicity x SES
Error
Note. *p< .05; ** p< .001

MS

df

F

p

23,972.39
43,702.55
88,561.95
230.70
6.52
5,580.33
2,619.23
1,550.66

1
3
1
3
1
3
3
2,056

15.50
28.18
57.11
.149
.004
3.60
1.69

.000**
.000**
.000**
.931
.948
.013*
.167

20,175.18
27,888.52
89,169.97
722.47
58.30
7,852.96
1,641.58
1,567.21

1
3
1
3
1
3
3
2,056

12.87
17.80
56.90
.461
.037
5.01
1.05

.000**
.000**
.000**
.710
.847
.002*
.370

24,864.87
24,394.09
100,240.39
823.54
19.76
4,972.28
1,617.68
1,707.58

1
3
1
3
1
3
3
2,056

14.56
14.29
58.70
.48
.01
2.91
.947

.000**
.000**
.000**
.695
.914
.033*
.417

Grade 3 R-CBM (Fall, Winter, and Spring) and Grade 3 ISAT. An Ethnicity x SES x
Gender MANOVA was conducted with Grade 3 fall R-CBM, winter R-CBM, spring R-CBM,
and Grade 3 ISAT scores as the dependent variables (n = 1,669). Significant main effects were
found for Ethnicity (Wilks’ lambda = .944, F (12, 4365.781) = 7.959, p<.001), SES (Wilks’
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lambda = .969, F (4, 1,650) = 13.291, p<.001), and Gender (Wilks’ lambda = .984, F (4, 1,650)
= 6.515, p<.001). Further analysis revealed significant main effects for Ethnicity during the fall
(F (3, 1,653) = 25.003, p<.001), winter (F (3, 1,653) = 20.179, p<.001), spring (F (3,1,653) =
16.076, p<.001) R-CBM and ISAT (F (3, 1,653) = 22.174, p<.001) scores; with Asian students
scoring the highest during each R-CBM time-point (fall, winter, and spring) and on the ISAT.
White students scored higher than African American and Hispanic/Latino students in the fall,
winter, and spring as well as higher on the ISAT. There were no significant differences between
African American and Hispanic/Latino students. There were significant main effects for SES
during the fall (F(1, 1,653) = 30.743, p<.001), winter (F (1, 1,653) = 23.575, p<.001), spring (F
(1, 1,653) = 28.040, p<.001) R-CBM and ISAT (F (1, 1,653) = 48.138, p<.001) scores; with
higher SES students scoring higher than their lower SES peers during each R-CBM time-point
(fall, winter, and spring) and on the ISAT. There were significant main effects for Gender during
the fall (F (1, 1,653) = 10.002, p<.05), winter (F (1, 1,653) = 17.762, p<.001), and spring (F (1,
1,653) = 20.462, p<.001) with females scoring higher than their male peers during each R-CBM
time-point (fall, winter, and spring) and on the ISAT. See Table 8
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Table 8
MANOVA on 3rd Grade R-CBM and ISAT Achievement Gap
Source
3rd Grade Fall R-CBM
Gender
Ethnicity
SES
Gender x Ethnicity
Gender x SES
Ethnicity x SES
Gender x Ethnicity x SES
Error
rd
3 Grade Winter R-CBM
Gender
Ethnicity
SES
Gender x Ethnicity
Gender x SES
Ethnicity x SES
Gender x Ethnicity x SES
Error
rd
3 Grade Spring R-CBM
Gender
Ethnicity
SES
Gender x Ethnicity
Gender x SES
Ethnicity x SES
Gender x Ethnicity x SES
Error
3rd Grade ISAT
Gender
Ethnicity
SES
Gender x Ethnicity
Gender x SES
Ethnicity x SES
Gender x Ethnicity x SES
Error
Note. *p< .05; ** p< .001

MS

df

F

p

13,890.65
34,723.99
42,696.52
971.29
.34
3,832.94
2,062.07
1,388.82

1
3
1
3
1
3
3
1,653

10.00
25.00
30.74
.70
.000
2.76
1.49

.002*
.000**
.000**
.552
.988
.041*
.217

23,412.06
26,596.96
31,074.01
636.84
228.97
3,426.90
1,026.70
1,318.07

1
3
1
3
1
3
3
1,653

17.76
25.00
23.58
.48
.17
2.60
.78

.000**
.000**
.000**
.694
.677
.051
.506

28,636.82
22,498.05
39,242.79
1,350.81
13.53
1,968.00
2,885.71
1,399.52

1
3
1
3
1
3
3
1,653

20.46
16.08
28.04
.97
.01
1.41
2.06

.000**
.000**
.000**
.408
.922
.239
.103

7,885.90
12,303.42
26,710.07
535.31
3.12
2,414.65
641.73
554.87

1
3
1
3
1
3
3
1,653

14.21
22.17
48.14
.97
.01
4.35
1.16

.000**
.000**
.000**
.408
.940
.005*
.325
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4th Grade R-CBM (Fall, Winter, and Spring) and ISAT. An Ethnicity x SES x Gender
MANOVA was conducted with Grade 4 fall R-CBM, winter R-CBM, spring R-CBM, and Grade
4 ISAT scores as the dependent variables (n = 1,673). Significant main effects were found for
Ethnicity (Wilks’ lambda = .941, F (12, 4376.364) = 8.541, p<.001), SES (Wilks’ lambda =
.967, F (4, 1,654) = 14.256, p<.001), and Gender (Wilks’ lambda = .984, F (4, 1,650) = 6.831,
p<.001). Further analysis revealed significant main effects for Ethnicity during the fall (F (3,
1,657) = 23.588, p<.001), winter (F (3, 1,657) = 11.632, p<.001), spring (F (3, 1,657) = 21.178,
p<.001) R-CBM and ISAT (F (3, 1,657) = 28.640, p<.001) scores; with Asian students scoring
the highest during each R-CBM time-point (fall, winter, and Spring) and on the ISAT. White
students scored higher than African American (fall and spring) and Hispanic/Latino (fall, winter,
and spring) students as well as higher on the ISAT. There were no significant differences
between African American and Hispanic/Latino students (R-CBM time-points and ISAT) or
African American and White Student during the winter R-CBM time-point. There were
significant main effects for SES during the fall (F (1, 1,657) = 31.020, p<.001), winter (F(1,
1,657) = 14.803, p<.001), spring (F(1, 1,657) = 32.392, p<.001) R-CBM and ISAT (F (1, 1,657)
= 53.671, p<.001) scores; with higher SES students scoring higher than their lower SES peers
during each R-CBM time-point (fall, winter, and spring) and on the ISAT. There were significant
main effects for Gender during the fall (F (1, 1,657) = 12.271, p<.001), winter (F (1, 1,657) =
11.935, p<.05), and spring (F (1, 1,657) = 17.796, p<.001) with females scoring higher than
their male peers during each R-CBM time-point (fall, winter, and spring) and on the ISAT. See
Table 9.
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Table 9
MANOVA on 4th Grade R-CBM and ISAT Achievement Gap
Source
4th Grade Fall R-CBM
Gender
Ethnicity
SES
Gender x Ethnicity
Gender x SES
Ethnicity x SES
Gender x Ethnicity x SES
Error
th
4 Grade Winter R-CBM
Gender
Ethnicity
SES
Gender x Ethnicity
Gender x SES
Ethnicity x SES
Gender x Ethnicity x SES
Error
th
4 Grade Spring R-CBM
Gender
Ethnicity
SES
Gender x Ethnicity
Gender x SES
Ethnicity x SES
Gender x Ethnicity x SES
Error
4th Grade ISAT
Gender
Ethnicity
SES
Gender x Ethnicity
Gender x SES
Ethnicity x SES
Gender x Ethnicity x SES
Error
Note. *p< .05; ** p< .001

MS

df

F

p

15,942.80
30,644.57
40,300.38
1,151.21
41.86
3,509.69
945.74
1,299.19

1
3
1
3
1
3
3
1,657

22.66
23.59
31.02
.89
.032
2.70
.73

.000**
.000**
.000**
.448
.858
.044*
.535

34,622.53
33,745.09
42,943.24
2,919.73
935.22
2,682.65
1,165.86
1,481.44

1
3
1
3
1
3
3
1,657

11.94
11.63
14.80
1.01
.32
.93
.40

.001*
.000**
.000**
.389
.570
.428
.752

26,363.13
31,374.58
47,986.16
969.48
1,853.96
2,787.19
1,348.58
561.62

1
3
1
3
1
3
3
1,657

17.80
21.18
32.39
.65
1.25
1.88
.91

.000**
.000**
.000**
.580
.263
.131
.435

12,725.58
16,084.57
30,142.45
235.99
476.04
1,697.84
686.64
561.62

1
3
1
3
1
3
3
1,657

22.66
28.64
53.67
.42
.85
3.02
1.22

.000**
.000**
.000**
.739
.357
.029*
.300
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Grade 5 R-CBM (Fall, Winter, and Spring) and Grade 5 ISAT. An Ethnicity x SES x
Gender MANOVA was conducted with Grade 5 fall R-CBM, winter R-CBM, spring R-CBM,
and Grade 5 ISAT scores as the dependent variables (n = 1,684). Significant main effects were
found for Ethnicity (Wilks’ lambda = .923, F (12, 4,405) = 11.248, p<.001), SES (Wilks’
lambda = .971, F (4, 1,665) = 12.651, p<.001), and Gender (Wilks’ lambda = .979, F (4, 1,665)
= 9.118, p<.001). Further analysis revealed significant main effects for Ethnicity during the fall
(F (3, 1,668) = 27.944, p<.001), winter (F (3, 1,668) = 28.678, p<.001), spring (F (3,1,668) =
23.074, p<.001) R-CBM and ISAT (F (3, 1,668) = 30.922, p<.001) scores; with Asian students
scoring the highest during each R-CBM time-point (fall, winter, and spring) and on the ISAT.
White students scored higher than African American (fall, winter, and spring) and
Hispanic/Latino (fall and spring) students as well as higher on the ISAT. There were no
significant differences between African American and Hispanic/Latino students (R-CBM timepoints and ISAT) or between Hispanic/Latino and White student on Spring R-CBM scores.
There were significant main effects for SES during the fall (F (1, 1,668) = 29.927, p<.001),
winter (F (1, 1,668) = 22.995, p<.001), spring (F (1, 1,668) = 28.065, p<.001) R-CBM and
ISAT (F (1, 1,668) = 30.922, p<.001) scores; with higher SES students scoring higher than their
lower SES peers during each R-CBM time-point (fall, winter, and spring) and on the ISAT.
There were significant main effects for Gender during the fall (F (1, 1,668) = 23.314, p<.001),
winter (F (1, 1,668) = 12.847, p<.001), and spring (F (1, 1,668) = 12.791, p<.001) with females
scoring higher than their male peers during each R-CBM time-point (fall, winter, and spring) and
on the ISAT. See Table 10.

74
Table 10
MANOVA on 5th Grade R-CBM and ISAT Achievement Gap
Source
5th Grade Fall R-CBM
Gender
Ethnicity
SES
Gender x Ethnicity
Gender x SES
Ethnicity x SES
Gender x Ethnicity x SES
Error
th
5 Grade Winter R-CBM
Gender
Ethnicity
SES
Gender x Ethnicity
Gender x SES
Ethnicity x SES
Gender x Ethnicity x SES
Error
th
5 Grade Spring R-CBM
Gender
Ethnicity
SES
Gender x Ethnicity
Gender x SES
Ethnicity x SES
Gender x Ethnicity x SES
Error
5th Grade ISAT
Gender
Ethnicity
SES
Gender x Ethnicity
Gender x SES
Ethnicity x SES
Gender x Ethnicity x SES
Error
Note. *p< .05; ** p< .00

MS

df

F

p

33,814.98
40,529.15
43,405.78
818.77
2.01
3,835.50
2,669.10
1,450.39

1
3
1
3
1
3
3
1,668

23.31
27.94
29.93
.57
.00
2.64
1.84

.000**
.000**
.000**
.638
.970
.048*
.138

18,877.59
42,141.06
33,789.26
504.13
296.43
7,088.35
1,360.94
1,469.45

1
3
1
3
1
3
3
1,668

12.85
28.68
23.00
.34
.20
4.82
.93

.000**
.000**
.000**
.794
.653
.002*
.427

18,536.72
33,439.29
40.671.08
1,989.54
51.13
6,190.92
1,068.46
1,449.19

1
3
1
3
1
3
3
1,668

12.79
23.07
28.07
1.37
.035
4.27
.74

.000**
.000**
.000**
.249
.851
.005*
.530

16,418.01
16,521.53
24,606.85
315.22
1.861
1,322.60
1,185.25
534.29

1
3
1
3
1
3
3
1,668

30.73
30.92
46.01
.59
.00
2.48
2.22

.000**
.000**
.000**
.622
.953
.060
.084
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Meaningful interactions between student characteristics and outcome scores

1st Grade Fall LSF. An Ethnicity x SES x Gender ANOVA was conducted on 1st Grade
Fall LSF scores (n = 1,875). A significant interaction was identified between Ethnicity and SES,
(F(3, 1,859) = 2.847, p< .05; see Figure 1). Visual analysis of the interaction shows four
important outcomes. 1.) African American and White students achieve similar scores under high
SES conditions; in low SES conditions African American students score significantly lower than
their White peers. 2.) Under high SES conditions Hispanic students scored lower than the other
ethnicities (Asian, African American, and White). 3.) In low SES conditions Hispanic and
African American students’ scores are much lower than their scores in High SES conditions, and
4.) Of the included ethnic groups, low SES conditions have the greatest impact for African
American students. There were no significant interactions between Gender and Ethnicity (F(3,
1,859) = .139, p = .936), Gender and SES (F(1, 1,859) = .949, p = .330), or the interaction
between Gender, Ethnicity, and SES (F(3, 1859) = .066, p = .978). Analyses were presented in
Table 5, a related graph is presented in Figure 1.
CBM scores by gender, ethnicity and SES. There was no significant interaction between
gender and ethnicity, Wilks’ lambda = .997, F(9, 4631) = .559, p = .831, ethnicity and SES,
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Figure 1: Estimated marginal means of 1st Grade Fall LSF by ethnicity and SES.

Wilks’ lambda = .994, F(9, 4631) = 1.350, p = .206 or gender, ethnicity and SES, Wilks’ lambda
= .995, F(9, 4631) = 1.051, p = .396. However, there was a significant interaction between
gender and SES, Wilks’ lambda = .995, F(3, 1903) = 2.965, p = .031, however, the follow-up
univariate analyses did not reveal any significant interactions on any specific score. Analyses
were presented in Table 6.
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2nd Grade Fall, Winter, and Spring R-CBM. An Ethnicity x SES x Gender MANOVA
was conducted with 2nd Grade Fall R-CBM, Winter R-CBM, and Spring R-CBM scores as the
dependent variables (n = 2,072). There was a significant interaction between Ethnicity and SES,
Wilks’ lambda = .991, F(9, 4,999) = 1.988, p = .037. Follow-up ANOVAs for the Ethnicity x
SES interaction was significant in the Fall (F(3, 2,056) = 3.599, p< .05), Winter (F(3, 2056) =
5.011, p<.05), and Spring (F(3, 2056) = 2.912, p<.05) data points (see Figure 2). Visual analysis
of the interaction shows four important outcomes. 1.) African American students score similar or
higher than White students under high SES conditions; in low SES conditions African American
score significantly lower than their White peers. 2.) Under high SES conditions Hispanic
students scored lower than the other ethnicities (Asian, African American, and White). 3.) In low
SES conditions Hispanic and African American students’ scores are much lower than their
scores in high SES conditions, and 4.) Low SES conditions have the greatest impact for African
American students. There was no significant interaction between gender and ethnicity, Wilks’
lambda = .997, F(9, 4999) = .574, p = .820, gender and SES, Wilks’ lambda= 1.00, F(3, 2054)=
.154, p=.927, or gender, ethnicity and SES, Wilks’ lambda = .996, F(9, 4999) = .807, p = .609.
Analyses were presented in Table 7, relevant graphs presented in Figures 2, 3, and 4.
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Figure 2: 2nd Grade Fall R-CBM ethnicity by SES interaction
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Figure 3: 2nd Grade Winter R-CBM ethnicity by SES interaction
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Figure 4: 2nd Grade Spring R-CBM ethnicity by SES interaction

3rd Grade R-CBM (Fall, Winter, and Spring) and 3rd Grade ISAT. An Ethnicity x SES x
Gender MANOVA was conducted with 3rd Grade Fall R-CBM, Winter R-CBM, Spring R-CBM,
and 3rd Grade ISAT scores as the dependent variables (n = 1,669). There were no significant
interactions between gender and ethnicity, Wilks’ lambda = .996, F(12, 4365) = .535, p = .893,
gender and SES, Wilks’ lambda= .999, F(4, 1650)= .213, p=.931, ethnicity and SES, Wilks’
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lambda = .989, F(12, 4365) = 1.498, p = .117 or gender, ethnicity and SES, Wilks’ lambda =
.992 , F(12, 4365) = 1.113, p = .344. Analyses were presented in Table 8.
4th Grade R-CBM (Fall, Winter, and Spring) and 4th Grade ISAT. An Ethnicity x SES x
Gender MANOVA was conducted with 4th Grade Fall R-CBM, Winter R-CBM, Spring R-CBM,
and 4th Grade ISAT scores as the dependent variables (n = 1,673). There were no significant
interactions between gender and ethnicity, Wilks’ lambda = .996, F(12, 4376) = .506, p = .912,
gender and SES, Wilks’ lambda= .996, F(4, 1654)= 1.469, p=.209, ethnicity and SES, Wilks’
lambda = .992, F(12, 4376) = 1.148, p = .316 or gender, ethnicity and SES, Wilks’ lambda =
.994, F(12, 4376) = .774, p = .679. Analyses were presented in Table 9.
5th Grade R-CBM (Fall, Winter, and Spring) and 5th Grade ISAT. An Ethnicity x SES x
Gender MANOVA was conducted with 5th Grade Fall R-CBM, Winter R-CBM, Spring R-CBM,
and 5th Grade ISAT scores as the dependent variables (n = 1,684). There was a significant
interaction with ethnicity and SES, Wilks’ lambda = .985, F(12, 4405) = 2.06, p = .016. Followup ANOVAs for the Ethnicity and SES interaction was significant in the Fall (F(3, 1668) =
2.644, p< .05), Winter (F(3, 1668) = 4.824, p<.05), and Spring (F(3, 1668) = 4.272, p<.05) data
points (see Figure 3). Visual analysis of the interaction shows four important outcomes. 1.)
African American students score similar or higher than White students in high SES conditions; in
low SES conditions African American score significantly lower than their White peers. 2.) Under
high SES conditions Hispanic students scored lower than the other ethnicities (Asian, African
American, and White). 3.) In low SES conditions Hispanic and African American students’
scores are much lower than their scores in high SES conditions, and 4.) Low SES conditions
have the greatest impact for African American students. There was no significant interaction
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between ethnicity and SES in ISAT scores (F(3, 1668) = 2.475, p=.060. Additionally, there were
no significant interactions between gender and ethnicity, Wilks’ lambda = .992, F(12, 4405) =
1.085, p = .368, gender and SES, Wilks’ lambda= .999, F(4, 1665)= .275, p=.894, or gender,
ethnicity and SES, Wilks’ lambda = .991, F(12, 4405) = 1.245, p = .245. Analyses were
presented in Table 10, relevant graphs are presented in Figures 5, 6, 7, and 8.

Figure 5: 5th Grade Fall R-CBM ethnicity by SES interaction
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Figure 6: 5th Grade Winter R-CBM ethnicity by SES interaction
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Figure 7: 5th Grade Spring R-CBM ethnicity by SES interaction
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Figure 8: 5th Grade ISAT ethnicity by SES interaction

Research Question 2
Growth over time in reading achievement scores.

Model 1. Model 1 assessed the growth of Grades 1 – 5 R-CBM scores (dependent
variables) over time given the Level-1 (Gender, Ethnicity, SES, 1st Grade Fall LSF scores) and
Level-2 (Percent Meets/Exceeds on ISAT, Percent Minority, Percent Low SES, Average Class
Size and School Size) variables. According to this model, the overall average increase in words
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read of the sample population was 8.12 words at each time-point respectively (p<.001). Across
time comparisons indicated that Asian students have predicted scores that were 15.06 words
higher than their White peers respectively (p<.001). Conversely, both African American and
Hispanic/Latino students had lower predicted scores (7.33, 7.03 respectively) than their White
peers (p<.001, p<.001). Female students were found to have predicted scores that were 6.28
higher across time than their male peers (p<.001). Lower SES students had a predicted growth
rate of 9.95 words lower than their higher SES peers respectively (p<.001). This model also
details that every 1-point increase in indicators of early literacy (Grade 1 fall LSF scores) was
associated with a predicted 0.96 word increase in R-CBM scores (p<.001).
Model 1 also assessed the effect of Level-2 school characteristics on R-CBM growth
across time. Of the included predictors (Percent Meets/Exceeds on ISAT, Percent Minority,
Percent Low SES, Average Class Size, and School Size), a 1-percent increase in the percentage
of a school’s population that meets and or exceeds on the ISAT predicted a 0.64 word increase in
R-CBM scores respectively (p<.001). Neither of the remaining Level-2 variables (Percent
Minority, p=.240; Percent Low SES, p=0.798; Average Class Size, p=0.614; and School Size,
p=0.260) showed a significant effect on R-CBM growth rates. Descriptive statistics presented in
Table 11. Analyses presented in Table 1.
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Table 11

Measure
Average Class Size
23
24
25
26
27
Total
Socio Economic Status
High SES
Low SES
Total
Gender
Male
Female
Total
Ethnicity
White
African American
Hispanic/Latino
Asian
Total

Categorical Variables Descriptive Statistics
N

Percent

195
301
302
833
446
2,077

9.39
14.49
14.54
40.11
21.47
100.00

1,742
335
2,077

83.87
16.13
100.00

1,056
1,021
2,077

50.84
49.16
100.00

1,173
189
217
498
2,077

56.48
9.10
10.45
23.98
100.00

Table 12
Mixed-Effects Multilevel Regression: R-CBM Scores
Standard
Predictor
Coefficient
Error
z
Time-Point
8.12
0.10
77.90
Percent Meet/Exceeds on the ISAT
0.76
0.28
2.71
Percent Minority
-0.19
0.17
-1.18
Percent Low SES
0.25
0.23
1.05
Average Class Size
0.12
1.31
0.09
School Size
0.01
0.01
1.28
Gender
6.28
0.51
12.21
African American Status
-7.33
1.12
-6.54
Hispanic/Latino Status
-7.03
0.95
-7.39
Asian Status
15.06
0.63
24.01

p
.000**
.007*
.240
.292
.927
.200
.000**
.000**
.000**
.000**

(continued on following page)
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Table 12 (continued)
Standard
Predictor
Coefficient
Error
Low SES
-9.95
0.86
1st Grade Fall LSF Score
0.96
0.02
Constant
-49.59
45.40
Note. N (obs.) = 26,358, N (groups) = 21; *p< .05; ** p< .001

z
-11.52
56.48
-1.09

p
.000**
.000**
0.275

Model 2. Model 2 much like Model 1 incorporates the same Level-1(Gender, Ethnicity,
SES, and 1st Grade Fall LSF scores) and Level-2 (Percent Meets/Exceeds on ISAT, Percent
Minority, Percent Low SES, Average Class Size, and School size) predictors and Grades 1 – 5
R-CBM scores (dependent variables) across time. In addition, this model included interaction
variables between all the Level-1 and -2 predictors and time (time-point) to evaluate the
differences in acceleration or deceleration of growth in Grades 1 – 5 R-CBM scores. With the
inclusion of the interaction variables within the model, White students demonstrated a predicted
8.16 word increase at each time-point across time respectively (p=.068). Across time
comparisons indicate that Asian students were found to have predicted scores that were 20.23
words higher than their White peers respectively (p<.001). Conversely, Hispanic/Latino students
had lower predicted scores (8.10 words) than their White peers (p<.001). Female students were
found to have predicted growth of 5.01 more words at each time-point respectively (p<.001). In
contrast, lower SES students had a predicted growth rate 11.67 words lower than their higher
SES peers respectively (p<.001). This model also details that every 1-point increase in indicators
of early literacy (1st Grade Fall LSF) scores was associated with a predicted 0.92 word increase
in R-CBM scores (p<.001). There was no significant difference between the scores of White and
African American students; with African American students reading 2.24 fewer words
(p=0.318).
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Of the included Level-2 predictors (Percent Meets/Exceeds on ISAT, Percent Minority,
Percent Low SES, Average Class Size, and School size), a 1-percent increase in the percentage
of a school’s population that meets and or exceeds on the ISAT significantly predicted a 0.88
word increase in R-CBM scores across time respectively (p<.05). Neither of the remaining
Level-2 variables (Percent Minority, p=.321; Percent Low SES, p=.258; Average Class Size,
p=.832; and School Size, p=.253) showed a significant effect on R-CBM scores.
Finally, of the interaction effects included within this model, the interaction between time
and ethnicity; specifically time and African American students and time and Asian students
predicted significant negative R-CBM effects. That is, African American and Asian students
demonstrated a slower rate of change from one time-point to the next (0.68 words, p<.05; and
0.67 words, p<.001) than their White peers. Neither of the remaining interactions between time
and Level-1 variables (Gender, p=.161; Hispanic/Latino, p=.523; Low SES, p=.252; 1st Grade
Fall LSF Scores, p=.240) proved significant. Additionally, none of the interaction between time
and Level-2 variables (Percent Meets/Exceeds on ISAT, p=.144; Percent Minority, p=.555;
Percent Low SES, p=.660; Average Class Size, p=.298; and School size, p=.594) were
significant. Analyses presented in Table 13.
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Table 13
Mixed-Effects Multilevel Regression with Time Interactions: R-CBM Scores

Predictor
Coefficient
Time-Point
8.16
Percent Meet/Exceeds on the ISAT
0.88
Percent Minority
-0.18
Percent Low SES
0.29
Average Class Size
-0.30
School Size
0.01
Gender
5.01
African American Status
-2.24
Hispanic/Latino Status
-8.10
Asian Status
20.23
Low SES Status
-11.67
1st Grade Fall LSF Score
0.92
Time x Percent Meet/Exceeds on the ISAT
-0.04
Time x Percent Minority
-0.01
Time x Percent Low SES
-0.01
Time x Average Class Size
0.23
Time x School Size
0.00
Time x Gender
0.17
Time x African American Status
-0.68
Time x Hispanic/Latino Status
0.14
Time x Asian Status
-0.67
Time x 1st Grade Fall LSF Score
0.01
Constant
-48.26
Note. N (obs.) = 26,358, N (groups) = 21; *p< .05; ** p< .001

Standard
Error
4.48
0.30
0.18
0.25
1.41
0.01
1.04
2.24
1.94
1.29
1.75
0.03
0.03
0.02
0.02
0.20
0.00
0.12
0.26
0.22
0.15
0.00
48.97

z
1.82
2.89
-0.99
1.13
-0.21
1.14
4.82
-1.00
-4.17
15.72
-6.67
26.68
-1.46
-0.59
-0.44
1.15
0.53
1.4
-2.6
0.64
-4.61
1.17
-0.99

p
.068
.004*
.321
.258
.832
.253
.000**
.318
.000**
.000**
.000**
.000**
.144
0.555
.660
.252
.594
.161
.009*
.523
.000**
.240
.324

Model 3. Model 3 assesses the change over time in Grades 3 – 5 ISAT scores (dependent
variables) given the Level-1(Gender, Ethnicity, SES, 1st Grade Fall LSF scores) and Level-2
(Percent Meets/Exceeds on ISAT, Percent Minority, Percent Low SES, Average Class Size, and
School size) variables. According to this model, the overall average increase in reading scores of
the sample population was 12.55 points at each time-point (p<.001). Across time comparisons
indicate that Asian students have predicted scores that were 7.52 points higher than their White
peers respectively (p<.001). Conversely, both African American and Hispanic/Latino students
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had lower predicted scores (10.21, 8.71 respectively) than their White peers (p<.001, p<.001).
Female students were found to have predicted scores that were 5.52 higher across time than their
male peers (p<.001). Lower SES students had a predicted growth rate of 9.73 points lower than
their higher SES peers (p<.001). This model also details that a 1-point increase in indicators of
early literacy (1st Grade Fall LSF scores) was associated with a predicted 0.40 point increase in
ISAT scores (p<.001) respectively.
Model 3 also assessed the effect of Level-2 school characteristics on ISAT growth across
time. None of the included predictors (Percent Meet/Exceeds on ISAT, p=.174, Percent
Minority, p=.865; Percent Low SES, p=.986; Average Class Size, p=.695; and School Size,
p=.078) showed a significant effect on ISAT change scores over time. Analyses presented in
Table 14.
Table 14
Mixed-Effects Multilevel Regression: ISAT Scores
Standard
Error
0.40
0.22
0.13
0.19
1.04
0.01
0.67
1.59
1.23
0.82
1.18
0.02
36.07

Predictor
Coefficient
Time-Point
12.55
Percent Meet/Exceeds on the ISAT
0.30
Percent Minority
-0.02
Percent Low SES
0.00
Average Class Size
-0.41
School Size
0.01
Gender
5.52
African American Status
-10.21
Hispanic/Latino Status
-8.71
Asian Status
7.52
Low SES
-9.73
1st Grade Fall LSF Score
0.40
Constant
171.36
Note. N (obs.) = 4,661, N (groups) = 21; *p< .05; ** p< .001

z
31.23
1.36
-0.17
0.02
-0.39
1.76
8.43
-6.87
-6.87
9.19
-8.23
17.24
4.75

p
.000**
.174
.865
.986
.695
.078
.000**
.000**
.000**
.000**
.000**
.000**
.000**
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Model 4. Model 4 much like Model 3 incorporates the same Level-1(Gender, Ethnicity,
SES, 1st Grade Fall LSF scores) and Level-2 (Percent Meets/Exceeds on ISAT, Percent Minority,
Percent Low SES, Average Class Size, and School size) predictors and 3rd – 5th Grade ISAT
scores (dependent variables) across time. In addition, this model included interaction variables
between all the Level-1 and -2 predictors and time (time-point) to evaluate the differences in the
acceleration or deceleration of growth in 3rd – 5th Grade ISAT scores. With the inclusion of the
interaction variables within the model, White students demonstrated a predicted 34.20 point
increase from one time-point to the next across time respectively (p=.100). Across time
comparisons indicate that Asian students were found to have predicted scores that were 5.80
points higher than their White peers respectively (p<.05). Conversely, African American students
had scores 8.74 points lower than their White peers (p<.05). Female students were found to have
predicted growth of 3.80 point across time (p<.05). In contrast, lower SES students had a
predicted growth that was 10.42 points lower than their higher SES peers respectively (p<.05).
This model also details that every 1-point increase in indicators of early literacy (1st Grade Fall
LSF) scores was associated with a predicted 0.39 point increase in ISAT scores (p<.001). There
was no significant difference between the scores of White and Hispanic/Latino students; with
Hispanic/Latino students scoring 5.07 fewer points respectively (p=0.129).
Of the included Level-2 predictors (Percent Meets/Exceeds on ISAT, Percent Minority,
Percent Low SES, Average Class Size, and School size), one predictor neared significance. A1percent increase in the percentage of a school’s population that meets and or exceeds on the
ISAT predicted a 0.65 point increase in ISAT scores across time respectively (p=.058). Neither
of the remaining Level-2 variables (Percent Minority, p=.928; Percent Low SES, p=.678;
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Average Class Size, p=.748; and School Size, p=.786) showed a significant effect on ISAT
scores.
Finally, of the interaction effects included within this model, none interactions between
time and Level-1 (Gender, p=.291; African American, p=.702; Hispanic/Latino, p=.240; Asian,
p=.385; SES, p=0.810; 1st Grade Fall LSF, p=.906) had a significant impact on ISAT growth
rates. Of the Level-2 predictors, the Time x School Size interaction significantly predicted a .01
point increase in the ISAT growth rates from one time-point to the next. None of the remaining
Level-2 interactions (Percent Meet/Exceeds on ISAT, p=.185; Percent Minority, p=.790; Percent
Low SES, p=.599; and Average Class Size, p=.442) were found to have a significant impact on
ISAT growth rates from one time-point to the next. Analyses presented in Table 15.
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Table 15
Mixed-Effects Multilevel Regression with Time Interactions: ISAT Scores

Predictor
Coefficient
Time-Point
34.20
Percent Meet/Exceeds on the ISAT
0.65
Percent Minority
0.02
Percent Low SES
0.12
Average Class Size
0.51
School Size
-0.00
Gender
3.79
African American Status
-8.74
Hispanic/Latino Status
-5.07
Asian Status
5.80
Low SES Status
-10.42
1st Grade Fall LSF Score
0.39
Time x Percent Meet/Exceeds on the ISAT
-0.17
Time x Percent Minority
-0.020
Time x Percent Low SES
0.35
Time x Average Class Size
-0.46
Time x School Size
0.01
Time x Gender
0.86
Time x African American Status
-0.74
Time x Hispanic/Latino Status
-1.81
Time x Asian Status
0.86
Time x 1st Grade Fall LSF Score
0.00
Constant
127.90
Note. N (obs.) = 4,661, N (groups) = 21; *p< .05; ** p< .001

Standard
Error
20.77
0.34
0.20
0.29
1.59
0.01
1.76
4.20
3.34
2.14
3.13
0.06
0.13
0.08
1.44
0.60
0.00
0.81
1.92
1.54
0.99
0.03
55.08

z
1.65
1.90
0.09
0.42
0.32
-0.27
2.16
-2.08
-1.52
2.71
-3.33
6.46
-1.33
-0.27
0.24
-0.77
1.96
1.06
-0.38
-1.18
0.87
0.12
2.32

p
.100
.058
.928
.678
.748
.786
.031*
.037*
.129
.007*
.001*
.000**
.185
.790
.810
.442
.050*
.291
.702
.240
.385
.906
.020*
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CHAPTER 5
DISCUSSION
Until the 2014-2015 academic year the state of Illinois utilized the ISAT to assess the
extent to which students were meeting the Illinois Learning Standards (ILS) and Common Core
State Standards (ISBE, 2014) in reading. As the state’s primary summative monitoring tool, the
ISAT was also used to assess the growth and potential gaps that can exist between sub-group
populations. Similarly, local agencies utilized these assessment data in concert with formative
and frequent assessment data to assess their student’s growth and potential gaps within their
unique make-up. This study sought to assess two things, 1.) The existence of potential
achievement gaps in reading achievement and possible interactions between reading achievement
and student characteristics and 2.) Determine which student- and school-level characteristics
significantly impact reading achievement and growth across time.
Research Question 1

Potential achievement gap at each time point. Consistent with achievement gap research,
these results showed significant differences in reading achievement beginning with the
development of pre-reading skills through higher-level reading skills between ethnic groups
(African American, Asian, Hispanic/Latino, and White), SES groups (free/reduced lunch status,
not eligible for free/reduced lunch) levels, and gender groups (Burchinal, Vandergrift, Pianta, &
Mashburn, 2010; Burchinal, et al., 2011; Carpenter, Ramirez, & Severn, 2006; Chatterji, 2006;
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Coley, 2001; Gambell & Hunter, 1999; Giroux & Schmidt, 2004; Hoerandner & Lemke, 2006;
Lee, 2009; Magnuson, et al., 2004; Magnuson, Meyers, Ruhm, & Waldfogel, 2004; Pomerantz,
Altermatt, & Saxon, 2002; Ready et al., 2005; Zill & West, 2001). These gaps in achievement
were noted in early literacy skill development as measured by the fall letter-naming fluency
(LSF) data collected in the 1st grade. At this time-point, Asian students scored significantly
higher than all other ethnic groups. White students scored significantly higher than both African
American and Hispanic/Latino students. Higher SES students achieved significantly higher than
their lower SES peers and female students scored significantly higher than their male peers.
Interestingly, even though females had higher scores on average than their male peers, male and
female students had a nearly identical percentage of students to meet grade-level expectations
(Male, 98.8%; Females, 99.5%). Within group percentages of high SES and low SES students
followed a similar pattern (High SES, 99.2%; Low SES, 97.8%). Despite the differences
identified, all ethnic groups had a high proportion (ranging between 98.6% and 99.5%) of
students whose scores fell within the locally determined normative standards range (scoring at or
above the 25th percentile). In other words, between 98.6% and 99.5% of students from each
ethnic group met grade-level and baseline expectations (i.e., correctly identifying two or more
letter-sounds in the fall of 1st grade) as determined by the district. There were no significant
differences between the LSF scores of African American and Hispanic/Latino students during 1st
grade.
This pattern of achievement appeared consistently across the R-CBM time-points in most
sub-group populations. That is, Asian students consistently scored significantly higher than all
other ethnic groups at each time-point between 1st and 5th grades. Similarly, White students
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scores significantly higher than African American and Hispanic/Latino students at most timepoints. Higher SES students scored significantly higher than their lower SES peers at each timepoint. Female students also scored significantly higher than their male peers across all timepoints. There were no significant differences between African American and Hispanic/Latino
student’s R-CBM scores at any time-point. Unlike the early literacy outcomes, further
investigation also showed a gap in the proportion of students within each ethnic sub-group that
met grade-level expectations (i.e., scored at or above the 25th percentile) on R-CBMs. For
example, in the fall of 1st grade 80.8% of Asian students within the sample fell at or above the
25th percentile (average range); while 69.7% of White students, 47.3% of Hispanic/Latino
students, and just 45.5% of African American students scored within the Average range.
Following suit, achievement gaps were also found in ISAT scores across time (3rd – 5th
grades). That is, Asian students scored significantly higher than all other ethnicities at each ISAT
time-point.; with 93% to 98% of Asian students meeting or exceeding standards on the reading
sections for the ISAT. White students (84% to 94% fell within the average range) scored
significantly higher than African American (46% to 67% were considered average) and between
59% and 80% of Hispanic/Latino were considered average according the ISAT cut scores in the
3rd, 4th, and 5th grades. Higher SES students scored significantly higher (between 85% and 94%
meeting or exceeding standards) than their lower SES peers (53% to 72% meeting or exceeding
standard. Females scored significantly higher than males at each time-point; with both genders
demonstrating high proportion of students meeting or exceeding (77% to 94% for males and
females). There were no significant differences between African American and Hispanic/Latino
student’s ISAT scores.
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Taken together, these scores suggest that a large majority of students begin their formal
reading instruction with basic letter sound identification skills (fall of 1st grade). Despite the
quantifiable achievement gap, most students met local normative standards and expectations.
These data also show that despite early literacy skills appearing universal across all ethnic
groups, the efficient application of these skills (i.e., decoding, blending, and fluency) is less
evident in African American (45.5%) and Hispanic/Latino (47.3%) students than seen in White
(69.7%) and Asian (80.8%) students. Additionally, these data show that proportion differences
remain after a full year of reading instruction (African American, 60.3%; Hispanic/Latino,
59.6%; White, 80.4%; and Asian, 91.9%).
Determining the primary contributing factor supporting early literacy-reading fluency
discrepancy in African American and Hispanic/Latino populations is challenging. Some research
would point to variations in cultural values; African American and Hispanic/Latino parents are
more likely to value memorized information, direct teaching of discrete skills, and demonstrating
skill accuracy over the meaning of text and higher level comprehension than do Caucasian
parents (Barbarin et al., 2008; Barbarin, Downer, Odom, & Head, 2010; Nord, Lennon, Liu, &
Chandler, 2000). This hyper focus on discrete skill accuracy could provide supports research
outcomes, in that these minority group students would have the ability to demonstrate letter
sound identification but would struggle with applying memorized skills due to limited
foundational understanding of the skill.
In considering instructional practices, research shows the effective Tier 1 instruction at
the Kindergarten level that results in seemingly good response does not necessarily prevent
increased need for targeted intervention in the 1st grade (Otaiba et al., 2011). Further, research
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shows that in some cases relatively strong growth trajectories in Kindergarten don’t hold in first
grade Otaiba et al., 2011). That is, these students who demonstrated significant gains later
demonstrated weaker-than-expected fluency growth in the first grade. Taken together, this theory
suggests that students with ‘more room to grow,’ may demonstrate grade-level expectations
given effective instruction but may also be less prepared to continue growing at that a steady
pace in the first grade (Otaiba et al., 2011).
Meaningful interactions between student characteristics and outcome scores. Visual
analysis of the interactions provides additional depth to the achievement gap findings. There
were four important outcomes that shed additional light on the existing achievement gaps. First,
previous analyses showed significant differences between ethnic, SES, and gender groups in
reading achievement across time. Yet, the interactions show there are no significant differences
between White and African American students when both groups are members of the higher SES
group. That is, higher SES African American and White students demonstrate similar levels of
reading achievement, skill, and development. Even more interesting, this interaction was evident
in the early literacy measure data collected at the beginning of 1st grade (1st Grade Fall LSF).
Similar interactions were also noted in 2nd and 5th grade R-CBM scores. This finding is important
because the African American – White achievement gap is a storied one; often thought of as the
hallmark of the achievement gap (Burchinal, et al., 2011; Chatterji, 2006; Fryer & Levitt, 2004;
Lee, 2009; Wang, 2008). First highlighted in the 1966 Coleman Report, Equality of Educational
Opportunity (Harris, & Herington, 2006; Ladson-Billings, 2006) and the later, 1983 publication,
A Nation at Risk (National Commission on Excellence in Education), the African American –
White achievement gap was considered a clear indicator in the equity gaps in education
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stemming from early segregation legislation like, Plessy v Ferguson in 1896. These jarring
reports considered catalysts to achievement gap research (Braun, Chapman, & Vezzu, 2010;
Harris, & Herington, 2006; Ladson-Billings, 2006) and later legislation including the No Child
Left Behind Act of 2001 (P.L. 107-110, NCLB) and the Race To the Top Fund as a part of the
American Recovery and Reinvestment Act of 2009 (P.L. 111-5, ARRA) by quantifying the
consequences of educational inequity. This finding also supports the strong relationship between
SES and academic achievement (Chatterji, 2006; Carpenter, Ramirez, & Servern, 2006). It
suggests that although there is an achievement gap between African American and White
students, that gap only exists when in concert with low SES conditions. Although shocking, this
finding is in many ways positive in that it also demonstrates that contrary to previous research
higher SES African American students are demonstrating similar levels of reading achievement
as their White peers (Chatterji, 2006; Carpenter, Ramirez, & Servern, 2006). Thus providing
evidence to support that in some respects the African-American – White achievement gap is
shrinking.
Second, significant interactions in the early literacy 1st grade measures and 2nd and 5th
grade R-CBM scores show that higher SES Hispanic/Latino students score lower than all other
ethnic groups under similar conditions. More specifically, this suggests that Hispanic/Latino
students are performing lower than their African American, Asian, and White peers. This finding
supports achievement gap research that notes the deficits in achievement between
Hispanic/Latino students and their White peers (Chatterji, 2006; Kao & Thompson, 2003; Kohler
& Lazarín, 2007; Lee & Burkham, 2002; Reardon & Galindo, 2008; Schneider, Martinez, &
Owens, 2006). Yet, this finding is contrary to some achievement gap research indicating that
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African American students demonstrate lower levels of reading achievement than
Hispanic/Latino students (Burchinal, et al., 2011; Chatterji, 2006; Fryer & Levitt, 2004; Lee,
2009). This interaction also provides evidence to suggest that SES level may not have as strong
of an impact on Hispanic/Latino students as it may have on other populations to be discussed
later.
Third and relatedly, significant interactions in general indicators of early literacy (Fall 1st
Grade LSF) and reading ability (2nd and 5th Grade R-CBM scores) show that African American
and Hispanic/Latino students score considerably lower when they are members of lower SES
groups than when they are in the high SES group. This interaction is consistent with current
achievement gap research that describes the achievement gap that exists between high SES and
low SES students (Fryer & Levitt, 2004; Lee, 2009; Wang, 2008). Although this gap appears true
for all of the included ethnic groups, his interaction is particularly notable because it also
suggests that low SES group membership has a greater impact on African American and
Hispanic/Latino achievement than it does on White and Asian achievement. More specifically,
visual analysis suggests that the within group achievement gap between low and high SES
students is greater in African American and Hispanic/Latino students.
Finally, further analysis of significant interactions in the early literacy 1st grade measures
and 2nd and 5th grade R-CBM scores show that African American students are impacted by lower
SES conditions at a far greater magnitude than any other ethnic group (Asian, Hispanic/Latino,
and White). While this finding is consistent with SES-achievement gap research (Burchinal, et
al., 2011; Chatterji, 2006; Fryer & Levitt, 2004; Lee, 2009), this finding more importantly
highlights that SES impacts various ethnic groups differently. High SES African American
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students achieve at a level that is similar to that of White students; essentially eliminating the
achievement gap. However, when African American students are members of lower SES groups
the achievement gap is magnified; illustrating how SES has far more influence on African
American students than any other ethnic group.

Research Question 2

Growth over time in reading achievement scores. Achievement gap research has long
assessed the gaps that can exist at static points in time; often associated with summative skill
assessments like the ISAT (NAEP, 2007). On the contrary, local agencies and districts have the
opportunity to assess student growth and potential achievement gaps several times throughout
the year using formative curriculum based measures. Reading is a dynamic skill that is
susceptible to change based on a number of factors. As such, local agencies can benefit from
utilizing formative and summative assessment data to better understand growth with sub-group
populations and the impact of school factors. Growth models were used in this study to assess
how reading skills grow and change over time as well as how that growth is impacted by student
and or school characteristics.
Student-level characteristics and reading achievement. Consistent with earlier findings,
each model showed significant differences were found between ethnic, SES, and gender groups.
More specifically, Asian students generally attained significantly higher R-CBM and ISAT
scores across time than their White peers; they in turn typically scored significantly higher than
their African American and Hispanic/Latino peers. These outcomes are aligned with previous
findings and achievement gap research focused on ethnic, SES, and gender groups (reference,
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date). Similarly, females followed the same pattern when compared to males; as did the high
SES group in comparison to lower SES students. With the introduction of interaction terms
Model 2 and Model 4 showed similar outcomes as Model 1 and Model 3. Two exception are that
there were no significant differences between African American and White students’ scores
(Model 2), and no significant differences between Hispanic/Latino and White students’ scores
(Model 4).
The included growth models also incorporated student’s early literacy (1st Grade Fall
LSF) scores. The models consistently showed that a 1-letter sound increase in 1st grade early
literacy scores was associated with an almost 1-word increase in R-CBM scores and an almost
0.40 point increase in ISAT scores- above that of their lower performing peers over time. As an
early indicator of reading development and a proxy for prior school preparation, this finding
supports research that shows that students with early childhood exposure to literacy can lead to
higher levels of reading achievement in elementary school (Chernoff, Flanagan, McPhee, &
Park, 2007; National Center for Educational Statistics, 2012). In essence, these findings imply
that 1st grade students who begin formal reading instruction with higher fluency in recognizing
letter sounds would also demonstrate higher reading fluency and overall reading skills as
evidenced by higher R-CBM and ISAT scores.
Research shows that African American, Hispanic/Latino, and low SES students attend
pre-school at lower rates than their White peers (NCES, 1995a, 1995b). Research also indicates
that low SES students are systematically exposed to lower levels of literacy and enrichment than
their higher SES peers (Burchinal, et al., 2011; Chatterji, 2006; Fryer & Levitt, 2004; Lee, 2009).
Taken together, these findings can be considered consistent with what is already understood
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about the achievement gap (Chatterji, 2006). Interestingly, this raises the question about the
significant differences between Asian students and African American or Hispanic/Latino
students. More specifically, what protective factors largely shield Asian students from the
academic impact of poverty and limited prior school preparation?
To further unpack this question of protective factors, one must first confront many of the
misconceptions or “myths” held about Asian students. First, the sub-group population considered
‘Asian’ is not monolithic but includes over 67 ethnic groups (Pang, Han, & Pang, 2011; Uy,
2009). Given the diversity within the Asian culture (e.g., values, parenting practices, and beliefs),
research would benefit from disaggregated data to better support the various unique needs of the
included ethnic groups. It should be noted The specific make-up of the Asian students included
within this study could not be determined due to how ethnic groups are divided and statistically
accounted for. It should be noted that based on personal background knowledge and experience
within the participating school district and it’s feeding communities, the majority of those
included within the Asian classification are of Asian Indian descent.
As an “invisible” sub-group in achievement gap literature, little is known about why
trends show Asian student consistently scoring higher than their peers. One culture related theory
posits that Asian Americans are less likely than their Caucasian peers to believe that ability is
innate (i.e., a skill you are born with), but are more likely to believe that one can learn to be good
at a particular skill (Pang, Han, & Pang, 2011). Other contributing factors may be related to
societal pressure activated by social stereotypes of superior academic ability (Hsin & Xien, 2014;
Kao, 1995; Museus & Kiang, 2009; Pang, Han, & Pang, 2011; Vogt, Jordan, & Tharp, 1987).
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School-level characteristics and reading achievement. School-level characteristics
(Meet/Exceeds on ISAT percentage, Low SES Percentage, Minority Population Percentage,
Average Class Size, and Average School Size) were also assessed in the growth models. Of the
factors included, the percentage of a school’s population that is meets or exceeds standards on
the reading portion of the ISATs was the sole school-level characteristic that was associated with
significant differences within R-CBM scores. Specifically, a one-percent increase in a school’s
meets/exceeds population was associated with higher R-CBM scores over time (an increase of
about 0.64 words). This finding suggests that schools with a higher proportion of students that
meet or exceed standards on the high stakes test (i.e., ISAT) would also have students with a
higher level of overall reading skills. R-CBM scores are general indicators of overall reading
ability (Barton, 2003; Barton & Coley, 2009; Carpenter, Ramirez, & Severn, 2006; Chatterji,
2006; Giroux & Schmidt, 2004; Haycock, 2001; Kober, 2001; Krueger & Whitmore, 2001; Lee,
2002, 2006; Lee & Bowen, 2006; NAEP, 2007; Orr, 2003). As such, this finding makes clear
the effectiveness of curriculum based measures as predictive tools on high stakes tests. It also
further supports CBM reliability and validity research (reference, date).
Contrary to what was expected, the Low SES Percentage, Minority Population
Percentage, and Average School Size did not yield any significant results. These outcomes are
counter to existing research on how school factors can impact achievement gaps (reference,
date). This finding also suggests that there is a limited impact that overall school characteristics
have on individual students and their subgroup’s academic achievement. Many times crowded
schools with large low-income populations and or high minority populations are associated with
overall school dysfunction and are characterized by underwhelming academic performance
records (Barton, 2003; Barton & Coley, 2009; Carpenter, Ramirez, & Severn, 2006; Chatterji,
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2006; Giroux & Schmidt, 2004; Haycock, 2001; Kober, 2001; Krueger & Whitmore, 2001; Lee,
2002, 2006; Lee & Bowen, 2006; NAEP, 2007; Orr, 2003). The lack of findings in these
instances suggest otherwise. In interpreting these outcomes, one must consider that these results
could be in part a reflection of the unique make-up within the sample district. About 53% of the
sample district’s populations is considered White; followed by Asian (23%), Hispanic/Latino
(11%), and African American (9%). The current findings show that White and Asian students are
the two highest performing ethnic groups. As such, schools within the district with high minority
populations may have larger proportions of Asian students; thus, negating the potential adverse
impacts seen in other studies. Further, based on this study’s outcomes low SES conditions seem
to have the largest impact on African American students followed by Hispanic students; the two
smallest populations within the district. Again, this calls into question the impact of the sample
district’s unique demographic composition. Finally, similar to existing research, class size did
not have a significant impact on reading achievement.
Change over time. Interaction terms were entered into the growth models to evaluate how
membership within a specified sub-group or how a school’s unique characteristics effect change
in growth in R-CBM (Model 2) and ISAT (Model 4) scores over time. More specifically, the
interactions compared the differences in the rates of change between sub-groups or school
characteristic to their respective comparison group (i.e., high SES vs. low SES) from one timepoint to the next across time. Of the interactions in the R-CBM growth model, just two
significant results were identified. The Time x African American and Time x Asian student
interactions yielded a negative relationship between the sub-group and time. In other words, as
time progressed from one time-point to the next these two sub-groups demonstrated a
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deceleration in growth as compared to White students. Conversely, no significant difference was
found between the growth rates of White and Hispanic/Latino students. The implications of these
findings are pose a disappointing prognosis for the African American – White achievement gap.
Given the significant differences found between White and African American students R-CBM
scores, these findings suggest that the achievement gap between the two groups will continue to
widen over time. In contrast, these findings also suggest that the Hispanic/Latino – White
achievement gap is not growing but will remain steady across time. Similarly, these findings also
imply that the Asian – White achievement gap is also not growing, but narrowing across time.
Although none of the interactions entered in the ISAT growth model (Model 4) yielded
significant results, the Time x School Size interaction was approaching significance. These
results are consistent with the previous findings that show that school characteristics (i.e.,
average class size and school size, minority population percentage, and low SES population
percentage) with the exception of the meets/exceeds on ISAT population have no significant
impact on overall student achievement across time.
Implications for Future Research and Policy Recommendations

Overall, many of the discussed findings are consistent with existing research on the
achievement gaps between various ethnic groups, socio-economic groups, and gender groups
(Barton, 2003; Carpenter, Ramirez, & Severn, 2006; Chatterji, 2006; Kober, 2001; Krueger &
Whitmore, 2001; Lee, 2002, 2006; Lee & Bowen, 2006; NAEP, 2007; Orr, 2003) Also
consistent with existing research, results show that prior school preparation is associated with
significant higher levels of achievement throughout elementary school (Barton, 2003; Carpenter,
Ramirez, & Severn, 2006; Chatterji, 2006; Kober, 2001; Krueger & Whitmore, 2001; Lee, 2002,
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2006; Lee & Bowen, 2006; NAEP, 2007; Orr, 2003). Unlike what was expected the analyses did
not support literature that details the significant impact that school-level characteristics can have
on student achievement. In addition to the expected findings there are several noteworthy
outcomes from this research that are worth further exploration. First, research shows that
students of a lower socio-economic status achieve at significantly lower levels than high socioeconomic students despite ethnic group membership (Chatterji, 2006). While this study is
consistent with the literature, it also suggests that lower socio-economic status has a more
significant impact on Hispanic/Latino and African American student achievement. Further, these
findings also show that low socio-economic status has a far more detrimental impact on African
American student achievement than on any other ethnic group. To further compound the matter,
the growth models indicate that African American students rate of growth over time is
significantly slower than their White students across time; implying that the African American –
White achievement gap will is widening opposed to narrowing. In the face of these findings, this
study also provides evidence to support that there is no achievement gap between African
American and White students when both groups hold a higher socio-economic status.
There is no one explanation for why African American and Hispanic/Latino students
appear to demonstrate lower levels of achievement. Further, there is no one explanation for why
the lower levels of achievement are exacerbated by low socio-economic status. The literature
suggests that there are a combination of factors at play; unique cultural experiences, parentteacher relationships, child-teacher relationships, academic expectations, poverty level, identity
development, and gender. This non-exhaustive list further supports the complex interplay that
exists between personal, familial, academic, and community factors. Given that this study shows
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that African American and Hispanic/Latino students are significantly impacted by socioeconomic status, it could be said that lower SES students are more likely to experience the
problematic complications related to the aforementioned factors. That is to say, that higher SES
African American and Hispanic/Latino students may still experience distress or pressure related
negative academic stereotypes, but those effects may be moderated by higher levels of
enrichment and language abilities (via code-switching for African American students or security
in home-language for Spanish speaking Hispanic/Latino students).
Despite the amount of research that has been conducted on the achievement gap, it
appears as though few studies demonstrate consistent positive outcomes (Carpenter, Ramirez, &
Severn, 2006; Chatterji, 2006; Kober, 2001; NAEP, 2007; Orr, 2003). As a complex educational
concern stakeholders could seek to support student needs via the following policy
recommendations. 1.) Increased options and accessibility to high quality pre-school for at-risk
populations (i.e., racial minorities, low income, and urban or rural communities). Research has
consistently shown that achievement gaps are evident in children prior to their even entering
formal schooling. Studies have identified various origins of these gaps including: family wealth
and parenting practices and involvement, limited cultural capital and exposure to enrichment
opportunities, and increased stress due to environmental factors (e.g., crime and poverty)
(Barton, 2003; Carpenter, Ramirez, & Severn, 2006; Chatterji, 2006; Kober, 2001; Krueger &
Whitmore, 2001; Lee, 2002, 2006; Lee & Bowen, 2006; NAEP, 2007; Orr, 2003). Although the
connection between prior school preparation and achievement is well supported by research
(Chatterji, 2006), accessibility to high-quality pre-schools are still limited to those who would
benefit the most. 2.) Extended school-year options for at-risk student populations during the
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early elementary years. Given the lasting impact of early gaps in reading achievement, high-risk
students could benefit from extended school-year opportunities to maintain skills acquired during
the school year and or to continue building lacking skills necessary to narrow reading
achievement gaps. 3.) Reducing the impacts of income inequality via legislation and communitybased programming and support. The achievement gap is a far more complex issue that cannot
be fully addressed when solely focusing on school-related variables and data. As the literature
has come to show, a child’s learning is shaped both inside and outside of the classroom
(Carpenter, Ramirez, & Severn, 2006; Chatterji, 2006; Kober, 2001; Lee, 2002, 2006; Lee &
Bowen, 2006; Orr, 2003). Therefore citizens and legislators alike must tackle the societal gaps
that exist between various communities. 4.) Finally, all students would benefit from continued
professional development of educators in support cultural competence of ethnically diverse
students and classrooms. Increasing professional development could increase the overall
awareness of student diversity and ways to accommodate (i.e., embrace) dissimilarities between
ethnic groups rather as differences not deficits. Schools are not only a place to develop academic
skills but is also a place where students develop social-emotional skills. Identity development is
an important and defining time in an adolescent’s life (Erickson, 1987), teachers have the unique
opportunity to support and shape students perceptions of themselves and their abilities early on
in their academic careers. Thus, it is crucial for teachers to be equipped to meet all students
where they are and saturate students with unconditional positive regard.
Summary

The focus of this study was to measure gaps in achievement as well as assessing their
change over time. This study supports existing literature on achievement gaps between ethnic,

111

socio-economic, and gender groups as well between students with or without prior school
preparation. It highlights how socio-economic status can impact sub-groups differently and
provides evidence on the status (i.e., widening or narrowing) of achievement gaps. In light of the
new PARCC assessment these findings may serve as a comparison to identify potential changes
post-Common Core implementation and assessment.
Tracking student data and growth are an important aspect of accountability within
schools. Yet this study brings to light the need for researchers and stakeholders to evaluate
students holistically; taking into account more information than test scores and basic
demographic characteristics. Future research in this area could benefit from the use of a more
comprehensive data set. It would also be interesting to compare student growth and outcomes
pre- and post-full implementation of the Common Core curriculum. Theoretically, the Common
Core should allow stakeholders the opportunity to compare student growth across states on a
national level. The potential for that research would certainly add richness to the field of
achievement gap research.
Limitations

There are five major limitations of this study. First, the sample used for this study was
obtained from one school district. Given the demographic characteristics of the district’s local
population, the resulting sample has limited diversity in terms of socio-economic status and
ethnic composition. This study evaluates the potential gaps in achievement across time within a
single cohort. Studies have shown that high absenteeism and mobility disproportionately impact
ethnic minorities and or lower socio-economic groups (Barton, 2003; Carpenter, Ramirez, &
Severn, 2006; Chatterji, 2006; Kober, 2001; Krueger & Whitmore, 2001; Lee, 2002, 2006; Lee
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& Bowen, 2006; NAEP, 2007; Orr, 2003). Participant diversity was further limited by the
longitudinal methodology of this study and listwise case elimination used to analyze academic
growth.
Second, this study uses nested data; students are nested within schools. Although this
multi-level design is the preferred research design given the structure of schools (reference,
date), one must consider the dynamic nature of schools. Within any given year, the population
can vary and both student and school related characteristics are subject to change. The schoolrelated data included within this study are representative of the school’s make-up at one point in
time. That is, the average school and class size, meets/exceeds ISAT percentage, minority and
low socio-economic percentages utilized in this study do not account for changes that can
potentially occur throughout the school year or over the course of several years.
Third, implications and outcomes of this study could have been enriched by obtaining a
more extensive and detailed data set. Additional information that would ideally be included in a
study about the achievement gap includes but is not limited to: direct measures of early
childhood data and prior school preparation (e.g., preschool attendance), teacher related data
(e.g., average years of experience, level of education), home-environment data (e.g. parent’s
level of education, time spent reading at home, level of parental support), and response to
intervention academic and social-emotional learning data and information (e.g., interventions
offered at each tier and the fidelity and intensity of interventions utilized).
Fourth, changing legislation has significant implications on the potential application and
generalization of this study’s results. Over the course of this research study primary education
has experienced a major shift in its philosophy and practice. More specifically, public schools
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have been in the process of retooling their teachers to align instructional practices with the
overall initiatives of the Common Core State Standards. As a result many schools, including
those sampled are in the inaugural year of administering the new Partnership for Assessment of
Readiness for College and Careers (PARCC) assessment. This formative assessment has now
replaced the summative ISAT as Illinois’ high-stakes test thus limiting the potential
generalizability of this study.
Fifth and finally, this study is non-experimental; meaning the extant data utilized in this
study were not experimentally manipulated through a scientific or statistical procedure. Thus,
results gained from this study are not considered causal. While this is a disadvantage, continued
research in this field will provide more evidence to point to underlying causal themes.
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